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APPENDIX B

Questionnaire Methodology



TABLE B-1.

Elements of the Interval Questionnaires

Type Method Elements

Participant Interval In Person Demographic, educational, occupa-
Questionnaire tional, toxic exposures, reproduc-

tive experience, medical

Spouse* Interval By Mail Comprehensive reproductive history
Questionnaire

Baseline Participant In Person Demographic, educational, occupa-
Questionnaire tional, medical, compliance, toxic

exposures, and reproductive
0 experience

Baseline Spouse* In Person Comprehensive reproductive
Questionnaire history

Telephone Survey By Telephone Self-perception of health:
current medications, severity of
recent illness, absenteeism,
income level

*Present, former, or partner.
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- DTE NAME: GROUPI

*4 5 0MO J4AN FEB %iAp APO %IAV JuR Ajut AUG SEP XC. %0 E
TODAY S

35 3 :DAY 30 0 3 1 8 s 4 3 2
DATE

m 4 5 SYR 35 36 37 39 39 30 31 9Z 3 34, 9

-: "ERSION J RW SCF 8 5

miREVIEWER'S COMMENTS BLOOD RELATIVES -4 NON4E MOTHER FATHER SISTER BROTHER CHILD

- ~~DIABETES - .

- EP'LEPS"

- CANC ER

- ~~- GH BL.2CPER

* - HEART DISEASE

- 'AERVOUjS 'RCLBLE

- BL3CC DzISEASE

- ~~DEFORWvIS ...

-1 ARTHRITIS

* ~0THIR FAM]IAL DtS 22 2
-4PLEASE UIST HERE,

-- FATHER UVING-AGE CONDITION OF HEALTH? E CEL EA 3000 c AR DIDCR

'~ -DEAD-AGE CAUSE OF DEATH?

- MOTHER UVING-AGE CONDITION OF HEALTH? E.(CEL..ENT 30100 - AiR POOR

-DEAD-AGE CAUSE OF DEATH7

- BROTHERS LIVING AGES
-NUMBER DEAD - CAUSES

- SISTERS LIVING AGES
64UMBER -EA CAUSES

- ARE YOU NO OF -WIFE'S -HAT

- MARRIED? ___YEARS ___AGE OFH IEEALTHT 0C PI

IF VNIFE iS DEAD PLE ASE GIVE AGE EAA AND CAUSE or DEATH

m, CHILDREN: BOYS' GIRLS' ALL ANY ANY BIRTH
-AGES AGES HEALTHY" DEAD? DEFECTS'

-DO YOU HAVE ANY PHYSICAL OR NERVOUS COMPLAINTS' DO YOU HAVE ANY ALLERGIES OR SEVERE REACTIONS TO
* - MEDICINES. FOODS. PLANTS. CHEMICALS ETC'

- '.' EXPLAIN ' A

- PLEASE DESCRIBE

4C 5m mO.EP .31

m%



IffS NO YES Ndo YES NO0

®(g) SIMN TROUBLE HE) PATITIS $ ARTRITIS ~ - BLACKEN THE0 -
% CE .4NRS~SLRORACIRCLE NEXT TO ANY OF -

(D XESH GOT '0 COUvi D10REUMATIC FEVER THESE CONDITIONS THAT -
-

T
"ER SK N :RCI.BLE c . -EICRRHCiCS .4CANCER CR -UMCR YOU NOW HAVE OR-

* : .:*KIMDEY STONES Cm I VARICOSE VEINS HAVE HAD IN THE PAST.,
V .4K;ONE'l -RCL;BLE; -~ t4PHLEBITIS OTHERWISE BLACKEN ~

__________________$ ®BLADDER TROUBELE 0 HERNIA (RLPTURE ___________

SCAT'ARACTs . PROSTATE -RCLBELE _ ANEMIA 'REVIEWER'S COMMENTS.-

(E 14 SINUSITIS -Y GOCORRH-EA , -y MUMPS-
10 Gs TExR C$'ONFAINTING 0- MIALARIA-

rE .ER PIFT5 R D-N\,UL5.ONS i; GOUT

® ASTHMAA :( ;D1DEPRESSWN (-W) DIABETES-

i , 8RCNCH1iTiS NERVOU.S 3REAKDOV'vN MEASLES-

I 0 KBfttsy -y_ PARALYSIS "Y" '4) DYSENTERY-

j ERCLtOSlS MUSCLE- AEAKESS-

<Y (NSTOMACH TOBE LOSS OF SENSATION-
S 'ULCERS _ . -OSS OF SEX DRIVE-

(9 GkSOES 7 030 REUMATOID ARTHRITIS-
C- j .AUNOICE :4 SEVERE ARTHRITIS-

ro UWRM TROUBLE C$ $ SYSTEMIC LUPUS
* ERYTHEMATIOSIS-

LIST THE AVERAGE FOR EACH OF THE FOLLOWING DURING FOR THE PAST 90 DAYS OR MORE.-
THE LAST 90 DAYS. DDYUTK EUA XRIE

___PER DAY -I YO AERGLA XRIE

-'HOURS WORKED PER DAY NUMBER CIGARETTES WHAT IS YOUR USUAL WEIGHT' LBIS-

HOUR SLEP ER IGHTALCHOU DRNKS WHAT IS THE MOST YOU EVER WEIGHED' LBS-
HOR ATEE WPAT AGET ALOOICDIK

DAYS WORKED PER WEEK CUPS COFFEE ATHATAGE
- HAVE YOU RECENTLY LOST OR

DAYS VACATION CHEWING TOBACCO GAINED WEIGHT'

SNUFFEA IF SO. HOW MUCH? -I-) LS -
SNUF

PLEASE UST PREVIOUS OPERATIONS INJURIES. AND SERIOUS ILLNESSES. PLEASE BLACKEN THE CIRCLE
INCLUDING THOSE INDICATED ABOVE IF YOU HAVE HAD REPEATED -

YEAR DESCRIPTION OF OPERATION, INJURY OR SERIOUS ILLNESS CASES OF ANY OF THE
* -. FOLLOWING IN THE PAST YEAR.-

'S.. V ~iPNIJMCIA
".KIDNE' %FEZ-CS-

~SKIN BOILS

DO NOT MARK IN THIS SPACE 4 :)T4ER .NFE7ON-CS
SPECIFY 4-

WHEN WAS YOUR LAST ANY ABNORMALITY YE 0 ARE YOU UNDER ANY YS4

*PHYSICAL EXAM? FOUND? - MEDICAL TREATMENT NOW'

DID YOU TAKE ANY MEDICATIONS OR PAEDSIB-
TREATMENT NOW OR OCCASIONALLY

NAME

YOUR ll 0ES
PERSONAL ,PE DR3
PHYSICIAN-

CI' 3ATE & ZIP-

I.A' 7



- NAME 3ROUP4
* -DATE OF BIRTH

*A AO IE Y9 AR P4e YA .4 .4L -,G. Sk- Nc : -

-)A kDDY
6 DAY C 22 3 3

m e- - D TEo 53 ia 3 1 3 3Z '3 4 35

SE3SiCN RV -C

- .

- IF YOU HAVE ANY OF THE FOLLOWING COMPLAINTS, BLACKEN THE CIRCLE IN THE -YES" COLUMN.
F NOT BLACKEN THE C!RCLE IN THE 'NO" COLUMN THE DOCTOR OR NURSE WILL ASK ABOUT THE

*DETAILS LAIER. ANSWER ALL QUESTIONS. F 'N DOUBT GUESS YES OR NO0

m %4 S'AELJL.G. __%P 'R SCRE\ESS A C~EEN BODY VvERE)

- \L'B\ES P -\CL-.%G ',-E E-

* - . ~AIT2INCMLSC'.E=S 'Al-EPE-

-E NO REVIEWVER S COMMENTS ES -40

3 ' FERE -E4AC-E :R -EA 4-- N .4 yId3' AMCIRR(D A80&rL lCtUR -EAP7

- 4 1 OA.N 'P DiSCA4FC~RT N - ES Ai-33 8300CC -RSSLRE -CID _-w

1 4 -- NS-.4V *A_353 N !4PS V 5 WAOWt#G _)R SXIPP'NG -F -'EAR-

- P %4 - - -G

-. A I' * -.L .

- E. E AP-I L- .P . Q .4 3.3 IRC APOE TE 
4

EZENT.-

.4 . . . -. " . _. .444 - pQ -P-1- --

.4 ~ PE'i( 4 4 7 31Ef.-.1N L-A-NG -A C~.E

* 'C 4 9 % 4 '

13 4' -A. N :p-t

4* 3L A,- . S



YES. ~' WW''V REVIEurWW WER'S COMMENTS . YE '40 .- '. .

aRECENT CXAhGE IN BOWEL HABITS REVEWE S1 COMENT BETINO

N 2 ;IE2A. _QC6LE _P '-%N 9 2 SLEEP mA,' '%G

7 63B PAIN 94 'i* KIDNEY RGION~V~ 93 BED VT7l1NG AF-EP AGE -2

66y W)8 PLW 4JINE )S~4 3 RREGULAR L.NNG .'ABJrs-

-N8 37 SPELLS -F -RECUEN;7 _RI.ATICN 4 91 'gEAPL- 'ANAS N -'33CR -EAL-

4 63 PA.NS ,ER 3LAZZER DR _-W :CW%% +4 -q CM SCK- _'P '.EQ\CT -A l

N2-ARD -0 ;MP-1 3LAOCER 3DM-fP ELl 'C2 ;AS.L' mixED -P :A 33_%F SEZD

&® 7 - LOSE CONTROL OF PASSdG Lin& 100i)'a Cu&EY OR HAVE FREQaXNT ACCDENS -

* ' '4 PAINFUL DR SORE 3ENIT7ALS PRI'WATES c' 0 EE. SACD __NL DR ZEPRESSE:

® 7& SWO~LLENd OR PAWAM JOKM1 1O& CRY OFTEN-
-* 5"Fg"ESS -I 'AS R' :A NC- -06 oSm .NEPE DEAD

® 7 SEIE PO* IN AMMS Oft LEGS 0~7 AQVARY CONTM&ALLY
zzz ~ K. - -8 PSE- 9' _ IN

BACXACoft 'OS, A PUFEC-IONST-

-,,C PANS % ACEK -Y 3E %ES'E _R ;E .GS E S-L -LP' m

8 S1 EASY TOD S4JURIN ON 11. OFTEN' uIS'VERST000i~LA

3, 62W 2 'F-E% AC- DN S COEN %P

a& I L.IECT TO ICS.S OR INFECTION ()I171 EASILY ANGERED OR HAVE VIOLENT RAGES,-

3. 4 iEYDA- LE-E S .DCT SA '.AGLS V 4RECLENTM (E -ED P ANC -1 1

S& %"®~ 3.CT TO HIVES OR SKIIN W-ACT11NS ON $ 115 EASILY SCARED BY SUODE N NOISE m

'i 7 MOLE1 )p SORE NWIH S %C' -EA..NG SL' SPEC3 A SERIKXS DISEASE PR DANCER m

398 GE4R.LZED AEAXNESS SCME P\E .- '%1IE Q PIIIII

HAVE YOU EVER BEEN EXPOSED TO ANY OF THE FOLLOWING SUBSTANCES OR TYPES ,OF RADIATION?
EXPOSURE IS DEFINED AS SKIN OR RESPIRATORY CONTACT OF MORE THAN ONE DAY S DURATION.
FOR EACH 'YES" RESPONSE. PLEASE COMPLETE ONE OF THE THREE BLOCKS ON FORM AFHS-2B.-

Y'ES '. REVIEWER'S COMMENTS YES P4O0

'I -A A (3 (S) CKOROK*ETNYI ET- -

* . N;~E~si V ARSENIC-
m4- um -Y () 0KATES

*3ENE'E '7 -158SES-CS

$C.~)SNZIO. $CijCUTTING O&S-

$MN0r-" (JLLTRAVICLET LCG4T-

~ -- ' OThER -AN SUN)

7'rj.N-L 3i4.3PVE y I RA-S --- E- -. % '- E

ii) ICONIZ-NG RACIA- C%-

Rf~iE AER S AME PRIN'ED C~~~%*P'

%U



* CASE NUMBER NAEO

B37 PARTICIPANT EPSR ITR E~L

PAGE L:0FL FORM AFHS-2B3EPSR ITR EAL

z-:R EACH YES EXPOSURE AT THE END OF FORM AFHS-ZA PLEASE FILL OUT ONE OF THE FOLLOWING BLOCKS
jSE ADDITIONAL SHEETS IF NECESSARY

~ .(PCS'T '.AS EXPOSuRE ;ECE:%E: X

'~~.IN 'CE EXCB'.

-~ -- C

-~; -- I E~S~ AV~~ AO L EALy N * AT EA PS
C E 7NENEsERE v'0L EXPOSED'

-E EE :-R pEEE WEAE EXOUU EXOSD

-- -. ; - - CON THEC;87

0 L~E\C ~PO :3F A AILY $dEEKLY MON4THLY PEARLYN VTYERS
-c3O. l EECEWREVI EXPOSED'

- ~ ~ ~ ~ ~ ~ ~ R YOU~~EXOCEFC~E 'SN

;:7pcszREzDAIL (%E(.Y MONTLY VERL N WHAT YEAR(S)

'C-P WERE >COU EXPOSED)

< 5- 5

c -

-A -A-



r7 NAME: GROUP 0
-m DATE OF BIRTH:

34, 334 MO JA FES 8 'AAR APR M34AY JUN .UL AUG SEP OCT 9OV OEC 7

3 " i 3 TODAY'S DAY 30 20 'o 3 3 7 = 5 4 3 2 1

wAiim 5 3 D DATE YR 35 36 37 as 39 90 31 92 33 94 95 96

* 3 f 3 A 5 5 3 9

M VERSION 0 RW SCF 585

APPEARANCE VS APPEARANCE OF HAIR
STATED AGE ILLNESS OR DISTRESS DISTRIBUTION

1 , '.CU,-LED -UNGER THAN YES NORMAL
.. m, 2 LDER "T-AN %c - NRM*. l ,E., - =:Sr-E3 SA'7E -AS \0 2SNACRMA/lL

* m 2 Z~tI'w r

- DESCRIBE ANY ABNORMAL HAIR DISTRIBUTION:

l NOTE: FILL IN VITAL SIGNS WITH "O's IF REFUSED.

I HEIGT PULSE', a . ' 8"= I PULSE IS:
- C SYSTOUC DIASTOLIC MINUT REGULAR

t IRREGULAR
. l .... 70IRREGULARLY IRREGULAR

- 0 i 000 000 00
- l 1- s 'I i. 1 I I DESCRIBEANY

-m332 i 7o ,- 22, 3 22 2 IRREGULARITIES

ml 33 8'3 3 0 3 3 3 3 3 C3 3 3 COMMENT

S- i o A4 44 4 4 4 4
'005 5 ( S 5 55 sr 5

* 7 ' 7 ,1 7 7 7 7 7 7 7 7 7 7

m 3 9 04 a9 9 9

ml 33 99 9 9 99 99 9 9

m FUNDUSCOPIC EXTERNAL

* 'CRMAL YES NO YES NO YES NO
" 9 . LIGHT REFLEX y 9 HEMORRHAGES Y 4 ARCUS SENILIS PRESENT
m -.3'CRMAL

- s A-4 NICKING Y 9 EXUDATES ' ABNORMAL OCULAR
m CE SPIGMENTATION

m 9 'ARTERIOLAR SPASM v DISK PALLOR

4
lPAPLLEDEMA N CUPPING

e POMME'jT

,- . -',CNS -EMORRHAGES EXUDATES. OR PAPILLEDEMA

NCS Trmns-Otic EPK1-21157 321 A8900



%ORMAL YES NO-
:R.IGHT 7"MPANIC MEMBRANE !NTAC'

AENORMi N EFT 'MPANIC MEMBRANE NTACT-
Nd NASAL -. LCE:RATIONS-

y *43-MME\JT-

DESCRIBE ABNORMALITY-

- NRMAL THYROID GLAND LEFT RIGHT-
N IAPAL N \OCULES PAROTID GLAND ENLARGEMENT -

'BNCRIAL CAROTID PlULSE ABSENT-
-4 N'LPE -=E\CERNESS CAR071C BRUIT PRESET-

DESCRIBE ABNORMALITY-

THRA AND LUG

*NORMAL CHEST CIRCUMFERENCE (CM)
AT NIPPLE LEVELI

-. ABNORMAL -XAT

-E;%SE:D YES NO-
V NASYMMETRICAL EXPANSION 0 0 0 -m

SHYPERRESONANCE z'2 2-

3 33 m

4 DULLNESS444

N WHEEZS7
7 77 7 !m

NPALES NOTE CATION 0a4 a 6

NBOX BELOW)i 9 9 9-

DESCRIBE ABNORMALITY.E
i COMMENT

NORMAL YES NO ABNORMAL HEART SOUND(S) -
HEART SOUNDS NOCRMAL - ~ NO N N N

-ABNORMAL DISPLACEMENT OF AP!CAL IMPULSE Si s2 S3 S4-
PRECORCIAL THRUST YES Y y y -

PEF;USED CHEST________AREA____

* ~MURMUR CETAE
AORTIC PULMONIC APEX MITRAL-

*NO SYSTOLIC y Ni N N y N-

'E IASTCL-;C N N4 N N 4COMMENT im

DESCRIBE ANY ENLARGEMENT. IRREGULARITY OF RATE. MURMUR. OR THRILL,

C-'



CSNUBRNAME: GROUP 0
- "DATE OF BIRTH:

3, 33MO JAN FE8 MAR APR MAY JUN JUL AUG SiP OCT 40V IDEC
3 4 5 f 3 3 TODAYS DAY 30 -0 '0 o 3 7 6 5 4 3 2 1

Y 4 5 i 3 3 D yR 35 36 S 87 as s 90 91 9z 93 94 95 96

3 4 5 i 3 E

VIE 3 3 4 S 5 3 7 3 3 G @ • o _ _ ° • • • 0 _ __li_

Ron VERSION 1 0 JRW SCF 585

-" I YES NO CM

SERI NCRMAL 4 HEPATOMEGALY ' IAI -

Y -4 :10 2 30401 50 W; 7080 30'm ABNORMAL SPLENOMEGALY MEASUREMENT 2 - . -- - - - , 8

S16- 20 30,
: TENDERNESS SPLEEN UVER SPAN ,6 T . 3 i " i il

R EFUSED y ' OTHER TENDERNESS
, 4 OTHER MASS v ,4 C MMENT

DESCRIBE ABNORMALITY,

mI YES NO YES NO

I 1 NORMAL v PITTING EDEMA ,!. CLUBBING OF NAILS
im " N: VARICOSITIES

- ABNORMAL Y i NON-PITTING EDEMA LOSS OF HAIR ON TOES RIGHT
*- "YI LOSS OF HAIR ON TOES LEFT
-" REFUSED l ABSENCE SPECIFY IN

BOX BELOVCA p d COMMENT

-l DESCRIBE EDEMA SIGNS OF VASCULAR INSUFFICIENCY, OR ABSENCE OF PART OR ALL OF EXTREMITY:

ml
-I

NORMAL DIMINISHED ABSENT REFUSED

mI RADIAL -*,

I," -' FEMORAL

SPOPUTEAL
DORSALIS PEDIS

dll POSTERIOR TIBIAL20
-I

tICOMMENTS: - N'

", ml
I

RINI

00I

GEI

SEI

ml% -I

mill NCS Tan -Oot c EPO -21156 321 A89 00

0.'

.* -I.: -, . . . , . . - . , . . , : , - . . . . . . . .



• - :, 'NORMAL
RI.r .. * "'' NORMALMUSCLES SPINE

ABNORMAL -
PRESENT ABSENT PRESENT ABSENT

REFUSED
S. STRAIGTLEG . WEAKNESS SCOLIOSIS i"'-"" STRAIGHT LEG =

RAISING TENDERNESS KYPHOSIS
NORMAL . ATROPHY PELVIC TILT -

( ABNORMAL A
ABNORMAL DECREASED RANGE -

CONSISTENCY OF MOTION -
"",TENDERNESS

". - TENDERNESS

y COMMENT LEVEL CERVICAL THORACIC LUMBAR SACRAL -

COMMENTS:

*YES N0 YES NO TESTES

0 NORMAL ® T ( W R INGUINAL HERNIA Of 0 PROSTATIC ENLARGEMENT
" LT INGUINAL HERNIA .Y EPIDIDYMIS NORM. ABS. ENGL ATROPH.

(D ABNORMAL (2) VARICOCELE 10 RECTAL MASS LEFT ,
j HEMORRHOIDS _ SCROTAL MASS

REFUSED 70 ) C11 RIGHT . - .

%®O COMMENT (DIAMETER-CM)___-

COMMENTS:

NON PALPABLE ENLARGED TENDER HARD FIXED CONFLUENT

NORMAL CERVICAL 0 0 -
OCCIPITAL "-

QANRMAL SUPRACLAVICULARO 0 0 0 0
AXILLARY 2-

0REFUSED EPITROCHLEAR 0 00000
INGUINAL 0 0J
FEMORAL 0 0 0 -S

) "YES

DESCRIBE: .

*4 ,' j4 COMMENT -
9i

PRINTED NAME OF EXAMINING PHYSICIAN SIGNATURE -

.. 9

C-9

4."



-NAME. BROUP 0

- DATE OF BIRTH:

% * -4 3 lA~ A P R V4 Y JL .L L A U G6 SEP C DEV zo oTODAY S
f DAY C 233 3 5 .4 3

DAE YR 35 36 1, is 39 310 31 32 33 34 35 36

t) 3 1 5 i 3 3 5

- BLACKEN CIRCLE IF LESION IS OBSERVED REFUSED EXAMINATION

- INDICATE TYPE AND LOCATION OF LESION ON ATTACHED ANATOMICAL CHART
M, YES VO YES NO

- OMEDONES PALMAR KERATOSES

- ~-- '-- C\IIC (ERATCSES

- S AGNEFORM SCARS PETECHIAE

M- DEPIGMIENTATiON 6 ECCHYMOSES

,XLUSION CYSTS CONJUNCTiVAL ABNORMAUTY

- 3 JTIS RHOMBOIDALiS ORAL MUCOSAL ABNORMALITY

- 3 HYPERPIGMENTATION F FINGER NAIL ABNORMALITY

* -JAUNDICE TOE NAIL ABNORMALITY

~ A SPIDER ANGIOMATA DERMATOGRAPHIA

- .PALMAR ERYTHEMA s SUSPECTED BASAL CELL CARCINOMA

* SUSPECT"ED MELANOMA a SUSPECTED SQUAMOUS CELL CARCINOMA

2,YES NO IYES No

1SKIN BIOPSY PERFORMED r CONSENT FORM OBTAINED

% BI1OPSY LOCATION(S): BIOiPSY DIAGNOSIS:

AllI

EYE COLOR HAIR COLOR SKIN COLOR

BR NG E 2 3 4 5 6 7 a 9 '0

H AZEL BLUE '0 20 30 40) 5 0 W,0j 80 go

ml GREEN 0 2 2 4 5 a 7, 9 9

- PRINTED 14AME OF EXAMINING PHYS ICIAN SIGNATURE

.4c -

W: p
-~ U %C %r.gOtcEO-''02 80

m~A 
A,



- .NAME: GROUP I
- DATE OF BIRTH:

TOA S %A MO JA FEB 'AAR APR % ~AY JU I jUt AUG SEP OCT qOVDE

5 1 DAY 3o l .0 3 3 3 5 4 3
-*DATE YR a' 86 37 sa 39 go, 31 9Z gi 9 6 9

M VERSION 1 .RVW SCF 585

YE - .. 0

- %CR.MAL 'o NECK RANGE OF MOTION YES NO
-

0 ALPA7'CN, INSPEC71INi4 DECREASED LEE7

- N ~ MM~'~ CRMAL DECREASED PIGOH'

- 7 EOQESS.CN ABNORMAL NDECREASED FORWARID
-4 SCAR RECUSAL NDECREASED 3ACK/VARD

*.-HANDEDNESS GAIT YES NO ASSOCIATED MOVEMENT
Y 14 BROAD BASED ARM SWING

NORMAL V .SMALL STEPPED
ABNORMAL Pi 1 ATAXIC fNORMAL

1 LEFT RIGHT I2REFUSED t; OTHER 2ABNORMAL LEFT
* ISPIECIFY) ABNORMAL RIGHT

REFUSED
-i MUSCLE STATUS

NORMAL ABNORMAL INCREASED DECREASED
- BUULK LEFT RIGHT LEFT RIGHT

=1 7~CNE -PPER EX7REMITIES

-- LOWER EXTREMITIES 0
* - STRENGTH DISTAL VVRIST EXTENSORS

- ANIKLE(IOE FLEXORS000
- PROXIMAL DELTOIDS
-' ~ HI FLEXORS06

REFUSED
iABNORMAL MOVEMENTS COORDINATION

mlNORMAL ABNORMAL
=I TICS, CHOREAS. FASCICULATIONS REFUSED LEFT RIGHT BOTH

EQUILIBRATORY (ROMBERG)2
'~~N ES- _ FINGER -NOSE -FINGER

-~~~ HEEL - KNEE - SHINJ6 6
TENDERNESS RAPIDLY ALTERNATING MOVEMENTS

-PRONATION/SUIPINATION OF HANDS 0
- 2NO 2 YES--- -1 : -4 RAPID PATTING 2 -

* DEEP TENDON REFLEXES
- ~TREMOR (0 - ASSENT, I SL.UGGISH. 2 - ACTIVE. 3 - VERY ACTIVE. 4 -TRANSIENT CLONUS. 5 -SUSTAINED CLOMJSI

LEFT RIGHT
ml No YES- BICEPS 0 0 0- - 0 i; -

j TRICEPS D3~ . .) i 3. '
NVRmlRWE _ PATELLAR ( D ()0 () 6 - ) 4
-EF _EFT3 IGT F3FT ACILE l) i"? 7i :'i :>WE ":' WEF 12) .'~. - - 3
mlRESTING NORMAL BABtIISKI OPRESENJT 0ASSENT CQPRSENTJ 0 )ABSENT
ml ~~~RESTING ABNORMAL___________________________________

-ESSENTIAL NORM. SKILLED ACTS
- - ESSENTIAL AB
-g-NTENTION NORM SPEECH ARTICULATION. APHASIA. AGNOSIA)
miN~rNTCGN AB DYSARTHRIA

*OTHER NORMAL GROSSLY APHASIA
-~ miABNORMAL AGNOSIA

NCS Trons.Optic EPOI-21159 321 A8900

W*



-ABNORMAL -

NORMAL LE F7 RIGHT BOTH-

STRAIGH-T LEG RAISING I
-GH-T -OCC

PINPRICK '--

11RAT CN A7 AK.-= :g Z
POSITI ~ (GEA I OE

~COMMENT-
NERVE STATUS 1TENDERNESS, TUMORS. ETC.):

V-
LEFT iRIGHT LEFT RIGHT-

2 I0 PESEN 'F SN- CLENCH JAW SYMMIETRIC-

PREEN CLENCH jAW DEVIATED

II 2110 SENSORY NORMAL.

~UNDU~SI S SENJSORY ABNORMAL

I.ANORMAL0 0 CORN~EAL REF EX ANORMAL-

0u 0 WPLO/TOH NORMAL-
* ANORALEXUDATE NORMAL ViI

HEMIORRHAGE 2NORMAL ~, 0 SMILE ABNORMAL-

r- ~~~ FELDS NORMAL MT CO1WFONTATION)-
FIELDS ABNORMAL 0 0 'PALP!MA FISW R A~-

MOVEENTBNORAAI PALPEBRAL FISSURE ABNORMAL--

K 2 EYE MOVEMENT NORMAL 2 0 MOVEMENT DEVIATED-

EYE NOEMN ABORA

O 0 ATROPHY OF TONGUE-
PUPIL SHAPE/POSITION ___ ________________

* 0 0 ROUND

-o 1 0 LXW REACTION NORMAL (ALERT, CLEAR, COOPERATIVE, ETC.)-
. UGHT REACTION ABNORMAL GROSS ASNORMAUTIES? 2NO 2 ES-

SPECIFY-

0 0 EBALL P09IfON NORMAL-
0 t ., EYEBALL POSITION ABNORMAL-

_w__ __ _ __ __ __ __ _

%PRINTED NAME OF EXAMINING PHYSICIANSGATR[2 SIGNATURE________ ______________

YES NO-
ACOITONA. =%M~SETERED 'N
;CRM AFHS6

%U

%t

%-
;q'A



- - 2*NAME

- , DATE OF BIRTH:

TODAY'S
-i - : D DAY 3 0 0 9 A - s I

- - 1 D T YR S5 38 V7 38 49 90 3' il 33 '4 3

FOR -FS- HASTA ,.RISCH A TES BATER

- TRAILS A x -too o SO TRAILS B X -3

a30 J0 40 S0 a0 '0 0 902.0 20 40 1.O 50 ic )c

- * - 2i 245 ' 3

-. m

-, LOGICAL MMEOIATE -. MEMORY IMMEDIATE

m MEMORY .. . 1 3 " FOR

-,DESIGNS

30 DELAY 30 DELAY

2, 23 4546 7 43 a

m CATEGORIES ONE 1 2 3 4 -2 3 4 FIVE 10 20 30 40 TOTAL

4I 0 2 A S W 1 3 00 '0

maTWO 10 20 30 40 2

3 ' 2 3 4 S 6 7 3 9 SIX '0 20 30 40 2'0 30'

* ma 0 1 2 3 5 3 5

i THREE '0 20 30 40 .

,' 2 3 4 5 7 ' SEVEN 0 20

I -ml FOUR TO 20 30 40 90

S0 1 2 3 4 5 6 7 8 9 90 3

ml TPT BOHMIN 0 1 2 3 4 S 6 ' 7 8 9 o 0 11 1 ' ,3 14 S MEMO0RY
BOTH

SEC 3 2 3 4 5 6 7 8 9 0 20 1 50 2 2

MIN 3 2 3 4 5 6 7 3 9 '0 '1 '2 3 '4 5
DOMINANT

* TOTAL SEC o 2 34 5 6 7 9 1 200 o 40 50 LOG 2 245

Ia MIN 0 2 3 ' 5 6 7 8 9 10 11 '2 13 14 '4
NON DOMINANT

ma MaN SEC SEC 0 7 2 3 4 4 4 7 8 9 10 20 30 40 50

m4 SEASHORE RHYTHM a CORRECT 10 02 34 0 1 2 3 4 5 4 7 a 9 RANK 's 2 6 345-"

a SPEECH PERCEPTION v OF ERRORS 0 020 30 40 504 O , 3 2 3 A 4

ml
.1e

m GRIP STRENGTH TAPPING DOMINANT IS

I DOMINANT '0 :0 30 40 S 5 '0 go o DOMINANT 0 20 3040 0 S 0705 0 LEFT RIGHT

S245 2 3 4 5 4 7

% IMPAIRMENT INDEXSNON 30040500 04030 NON '020O3045 40'0 0 o90

ma DOMINANT 2 2 5 DOMINANT 2 54 59 2 S 1 S 34 5 4 93

- PRINTED NAME OF EXAMINER SIGNATURE

[ iNCS Tm% S s.O? vc E 1 55321 A-P27552

'-''p94 ,. . S - .4 4 ,

wp ~s~ A)~r " t{j 4 ~J j
% e AA% %



All-

" ' CASE NUMBER LAST FIRST MI"-. NAME OF

B PARTICIPANT

CONTINUATION OF_*
FORM AFHS-7 CONTINUATION

FORM AFHS-

JSE THIS FORM TO RECORD COMMENTS. OBSERVATIONS. OR PHYSICAL FINDINGS FOR WHICH THERE IS !NADEQUATE SPACE
ON THE OPTICAL MARK SENSE FORMS. PLEASE INDICATE THE ORGAN SYSTEM, IF APPROPRIATE IN EACH COMMENT BLOCK

ORGAN SYSTEM

.E% 's

* ORGAN SYSTEM-

-R SMYMENT

ORGAN SYSTEM:

.MMENTS

PRINTED NAME SIGNATURE DATEW --r
t

4l* '4 .4 
" .

" " ," " '. 
= .

" "' ' ' ="% '.",% % % '. " "• ',' "



mAN NAE GROUP *
-DATE OF BIRTH

DAA Y s -A

-DATE

%STUC:CS AE CLDE WIH AC QUESTION. BELOW IS AN EXAMPLE OF -~ECRET .

-- 0 ASVVER EACH QUESTION,

m EX AMPLE DO 'YOU PLAN TO DO ANY OF THE FOLLOWING NEXT WEEK' PLEASE BLA-'

-- vES' OR 'NO

- *'~ :-.:I WILL VISIT A RELATIVE
- S 1Av~:r.'AND GO TO A MOVIE NEXT

z C V 2 A',l E WEEK)

* - ~PLEASE INDICATE WHETHER YOU SERVED OR FLEW IN ANY OF THE FOLLOWING AIR. -.. EA

- DO NOT INCLUDE TRANSPORTATION TO OR FROM VIETNAM)

-YES NO YES NO EN1

- WERE YOU EVER A 4 -ACw

- CREW MEMBER? 4 C-54~
-~~ ~F-IC5 .~-'

- 'ES 4 %C _ d 3-52

-- ~ B-66 Y C-73C

-3ELOW IS A LIST OF DIFFERENT COMBAT ROLES AND FLYING EXPERIENCES THA-
- PERSONNEL HAD DURING THE VIETNAM WAR. FOR EACH STATE.AENT PLEASE
-CIRCLE IF YOU HAD THAT EXPERIENCE DURING THE VIETNAM WAR UR 7"E NO

NOT PLEASE BLACKEN EITHER "YES" OR 'NO" FOR 'EACH EXPERIENCE

YES .4O YES NO
i, ERECEIVED COMBAT PAY iFLEW IN AN AIRCPA!,

- BATTLE DAMAGE
- .ASH -ACED BAIL-ED C)UT OR SHOT CN RECE ',E -

FIRE AT -CIE =-A

J- lZ RECEIVED SINFER OR SAPPER FIRE IN OR ~ .'ENCOUNTERED M2 -

- AROUND BASE
- . C ,ED; <.L.E :R iiCU NCED OERSONNE. KILLED iC :R .

- BOMBING RUNS
m; Y SERVED AS A FCRWARD AIR CONTROLLER FAC) w j'MUNoED

- LE,*i N -- E SAM',E 4IRCPAFT NiHE% E..V HAD A 2L 75E -E
- PE wME%'BER '-IS ',CI-CED R CLLED,
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TKLKPHONE QUESTIONNAIRE

1. Compared to other people your age, would you say that your health is:

Excellent .................... 1
Good ......................... 2
Fair ......................... 3
Poor ......................... 4

2. Are you currently taking prescribed medicines for any illness or

condition?

Yes ............ 1 (ANSWER A) No ........... 2 (GO TO QUESTION 3)

A. For what illness or condition are you taking prescribed medicines?

4

3. Within the last six months, did illness or injury keep you from going to
work or from holding a job? Please do not count work around the house as
a job.

qu Yes .......... 1 (ANSWER A and B) No .......... 2 (GO TO QUESTION 4)

A. How many days or weeks did you miss from work within the past six
months?

Days Missed ___ I .
ORWeeks Missed I I _ I

Not Able to Work at all ................. 995

B. What illnesses or conditions caused you to miss work or prevented you
from holding a job?

D

D- 1



4. Do you need the help of another person, or use of special equipment, to
take care of personal needs such as eating, bathing, dressing, or getting
up or around the house? [By "special equipment" we mean anything you use
to help yourself, like a wheelchair, railing, walker, cane or other
device, which is not usually used by most people.]

*.,Yes ..........1 (ANSWER A and B) No ..........2 (GO TO QUESTION 5)

A. Is this help required because of a condition you've already
mentioned, or because of some other health condition?

Another condition .......1 (ANSWER B) Condition .........2 (GO TO
already mentioned QUESTION 5)

B. What illness or condition is that?

5. Now on to a different subject. Did you earn any income from any job in
* 1984?

NYes ......... 1 (ANSWER A) No ..........2 (DO NOT ANSWER A)
A. What was your income in 1984?

Less than $20,000 ...........1
$20.,000 to $40,000 ..........2
More than $40,000 ...........3

NAME___________

CASE IDI

PHONE* #____

D2
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Continuous Dependent Variable:

Use SAS* general linear models (GLM) procedure and follow the chart.

Dichotomous Dependent Variable:

Use BMDP®-LR (logistic regression) with MLR option, and follow the chart.
If the number of covariates is huge, use ACE option for Models A, B, C.

Polychotomous Dependent Variable:

Use BMDP®-4F (log-linear model) adding "delta" = 0.1 to each cell, and
follow the chart. Use LAMB and COV options for parameter estimates when
"best model" found.

I fW
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TABLE F-1.

Herbicide Orange Equivalent Gallons and
Ranch Hand Manning by Month

Galon Piot Navgaor Officer- Enlisted Enlisted-
Mo/ G payedn (0lc. 1) a(0gato2 Other Flyer Other

Mo.Yr Spayd Occ 1 (Oc.2) (0cc. 3) (0cc. 4) (0cc. 5)

10/61 0 0 0 0 0 0
11/61 0 5 11 1 6 14
12/61 0 9 2 1 7 20
01/62 191,426 14 2 1 7 23
02/62 324,216 14 2 1 7 23
03/62 191,426 15 2 1 7 20

*04/62 0 16 2 1 6 14
05/62 0 15 3 1 6 13

*06/62 0 12 2 0 5 7
K07/62 0 13 2 0 5 4

08/62 0 11 2 0 5 5
09/62 334,126 12 2 0 5 6
10/62 334,126 9 1 0 5. 6
11/62 0 10 0 0 5 5
12/62 90,879 8 0 0 4 5
01/63 0 9 0 0 5 4
02/63 0 7 1 0 5 4
03/63 0 12 1 0 5 6
04/63 0 12 1 0 5 6
05/63 0 10 1 0 5 7
06/63 174,024 10 1 0 4 7
07/63 259,150 11 1 0 8 6
08/63 0 8 0 0 8 4
09/63 0 10 1 1 9 4
10/63 339,588 7 1 1 9 6
11/63 377,172 6 1 1 10 6
12/63 942,630 5 1 1 6 6
01/64 121,454 7 1 1 7 5
02/64 363,758 5 1 0 7 4
03/64 755,312 8 1 0 5 4
04/64 56799 9 1 0 6 2
05/64 152,271 10 2 0 5 2
06/64 612,709 7 3 0 5 2
07/64 282,789 9 3 0 6 3
08/64 777,669 9 3 0 5 3

'"..09/64 1,413,945 8 3 0 4 2
10/64 1,413,945 9 3 0 4 2

0.11/64 1,413,945 11 3 0 4 1
12/64 1,413,945 10 3 0 6 1
01/65 1,296,116 11 4 0 6 1

a.02/65 1,437,510 12 5 0 6 1
03/65 730,538 13 4 1 6 1

* F-i



TABLE F-1. (continued)

Herbicide Orange Equivalent Gallons and

Ranch Hand Manning by Month

Officer- Enlisted Enlisted-
Gallons Pilot Navigator Other Flyer Other

Mo./Yr. Sprayed (0cc. 1) (0cc. 2) (0cc. 3) (0cc. 4) (0cc. 5)

04/65 659,841 14 3 1 6 2
05/65 1,767,431 15 4 1 6 2
06/65 0 16 4 1 7 4
07/65 942,630 19 4 1 7 3
08/65 26,500 19 4 1 7 3
09/65 44,650 22 4 1 6 3
10/65 78,850 23 4 1 6 6
11/65 106,900 24 6 1 10 12
12/65 148,525 23 5 1 11 12
01/66 152,450 21 6 1 10 16
02/66 129,150 22 6 1 10 26
03/66 135,600 21 4 2 10 32

*04/66 141,050 22 5 2 10 37
05/66 183,900 21 6 2 9 38
06/66 191,830 20 6 2 10 41
07/66 112,300 21 8 2 9 45
08/66 192,050 26 8 2 11 46
09/66 213,970 28 9 2 12 62
10/66 122,040 34 8 3 16 85
11/66 164,800 41 8 4 18 104
12/66 212,100 45 9 5 28 123
01/67 202,360 49 9 5 28 123
02/67 363,830 59 13 5 28 116
03/67 285,400 51 13 4 28 114
04/67 208,300 50 14 4 33 108
05/67 251,320 53 '15 4 34 101
06/67 335,860 55 13 3 36 105
07/67 253,884 51 15 3 37 163
08/67 162,895 63 13 4 32 160
09/67 298,615 60 18 5 33 161
10/67 265,335 55 19 5 36 149
11/67 372,425 55 17 6 33 145
12/67 383,605 58 18 6 34 129
01/68 333,595 54 19 6 33 127
02/68 27,450 65 19 6 35 141
03/68 48,200 69 20 5 34 160
04/68 307,740 72 20 6 36 161

eg05/68 336,300 75 18 6 32 160
06/68 226,325 77 18 6 37 164

A F- 2



TABLE F-i. (continued)

* Herbicide Orange Equivalent Gallons and
Ranch Hand Manning by Month

Galos iltOfficer- Enlisted Enlisted-
Glos Plt Navigator Other Flyer Other

Mo./Yr. Sprayed (0cc. 1) (0cc. 2) (0cc. 3) (0cc. 4) (0cc. 5)

07/68 258,100 84 19 7 42 187
08/68 289,160 91 18 9 45 192
09/68 216,300 89 22 8 44 147
10/68 72,250 89 20 8 49 155
11/68 189,100 101 17 7 53 153
12/68 218,750 94 17 8 51 154
01/69 264,450 98 19 7 51 154
02/69 197,450 91 18 5 51 166
03/69 356,500 90 17 5 53 172
04/69 339,800 94 20 6 54 161
05/69 353,800 93 19 6 54 151
06/69 383,533 88 19 7 57 155

007/69 287,425 91 16 6 55 152
08/69 299,100 85 16 6 55 155
09/69 206,800 83 15 6 61 142
10/69 181,000 83 17 6 61 122
11/69 205,100 90 16 6 60 118

.' .. 12/69 276,900 76 16 5 52 114
01/70 186,350 66 15 5 54 116
02/70 152,100 58 15 5 41 122
03/70 153,730 59 13 5 39 125
04/70 45,700 54 13 5 37 109
05/70 0 51 14 5 29 94
06/70 0 47 14 3 18 84
07/70 0 44 11 2 16 74
08/70 0 40 9 1 14 63

w.09/70 0 40 7 1 13 43
10/70 0 34 6 1 14 37
11/70 0 30 5 1 15 35
12/70 0 25 4 1 13 30
01/71 0 23 4 1 14 28
02/71 0 23 4 1 14 28
03/71 0 23 4 1 14 28
04/71 0 23 4 1 14 28
05/71 0 23 4 1 14 28
06/71 0 28 4 1 14 28
07/71 0 29 4 1 14 28
08/71 0 29 4 1 14 28

*09/71 0 29 4 1 14 28
*10/71 0 29 4 1 14 28

Source: Baseline Morbidity Report, 24 February 1984.
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APPENDIX G: General Health

Contents

G-1 Summary Statistics for General Health Covariates by Group ........ G-1

G-2 Unadjusted Analysis for Self-Perception of Health by Group
(Original Comparisons Only) ...................................... G-1

G-3 Unadjusted Analysis for Appearance of Acute Illness or
Distress by Group (Original Comparisons Only) ..................... G-2

G-4 Unadjusted Analysis for Appearance of Relative Age by Group
(Original Comparisons Only) ...................................... G-2

G-5 Adjusted Relative Risks of Appearance of Relative Age by
Occupation (Original Comparisons Only) ........................... G-3

G-6 Unadjusted Analysis for Sedimentation Rate by Group (Original

Comparisons Only) ................................................ G-3

G-7 Unadjusted Analysis for Percent Body Fat by Group (Original

Comparisons Only) ................................................ G-4
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TABLE G-1.

Summary Statistics for
General Health Covariates by Group

Group

Ranch Hand Comparison
Covariate

Covariate Category Percent Percent p-Value

Race Black 5.9 6.4 0.673
Nonblack 94.1 93.6

Occupation Officer 37.4 37.4
Enlisted Flyer 17.4 16.2 0.727
Enlisted Groundcrew 45.2 46.3

Mean±SE Mean±SE

Age (at Baseline) -- 43.94±0.24 43.85±0.22 0.789

Personality Score -- -1.18±0.29 -1.56±0.25 0.332

-- Covariate not categorized for these results.

TABLE G-2.

Unadjusted Analysis for Self-Perception of Health by Group
(Original Comparisons Only)

Self-Perception of Health

Excellent Good Fair Poor

Group Number Percent Number Percent Number Percent Number Percent Total

Ranch Hand 490 48.2 434 42.7 74 7.3 18 1.8 1,016

Original
Comparison 490 51.3 403 42.2 55 5.8 7 0.7 955

pO.075

G-1



TABLE G-3.

Unadjusted Analysis for Appearance of Acute
Illness or Distress by Group
(Original Comparisons Only)

Acute Illness or Distress

Yes No

Group Number Percent Number Percent Total p-Value*

Ranch Hand 4 0.4 1,010 99.6 1,014
0.340

Original
Comparison 6 0.6 949 99.4 955

*Fisher's exact test, 1-sided.

TABLE G-4.

Unadjusted Analysis for Appearance of Relative Age by Group
(Original Comparisons Only)

Appearance of Relative Age

Younger Same Older

Group Number Percent Number Percent Number Percent Total p-Value

Ranch Hand 16 1.6 957 94.3 42 4.1 1,015
0.454

Original
Comparison 9 0.9 906 94.9 40 4.2 955

"0G
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TABLE G-5.

Adjusted Relative Risks of Appearance of
Relative Age by Occupation
(Original Comparisons Only)

Adjusted
Occupation Relative Risk 95% C.I. p-Value

Officer 3.27 (0.67,15.8) 0.142

Enlisted Flyer 0.47 (0.20,1.12) 0.089

Enlisted Groundcrew 1.17 (0.65,2.08) 0.603

*, TABLE G-6.

* Unadjusted Analysis for Sedimentation Rate by Group
(Original Comparisons Only)

Sedimentation Rate

Normal Abnormal
<20 mm/hr >20 mm/hr

. Group Number Percent Number Percent Total p-Value

Ranch Hand 957 94.2 59 5.8 1,016
0.059

* Original

Comparison 918 96.1 37 3.9 955

G
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TABLE G-7.

Unadjusted Analysis for Percent Body Fat by Group
(Original Comparisons Only)

Percent Body Fat

Lean/Normal Obese
<25% >25%

Group Number Percent Number Percent Total p-Value

Ranch Hand 831 81.8 185 18.2 1,016
0.230

Original
Comparison 759 79.6 195 20.4 954

.
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APPENDIX H: Malignancy
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TABLE B-1.

." '." Unadjusted Analyses of Follovup Participants with Verified and
Suspected Neoplasms in the Baseline-Followup Interval by Group

(Nonblacks and Blacks, Original Comparisons Only)

Group*

Original
Ranch Hand Comparison

Neoplasm Behavior

Site and Status Number** Percent Number** Percent Total** p-Value***

Skin Malignant
Verified 37 3.6 31 3.2 68 0.711
Verified and Suspected 47 4.6 45 4.7 92 0.999

Benign
Verified 76 7.5 65 6.8 141 0.600

* Verified and Suspected 78 7.7 68 7.1 146 0.667

* Uncertain Behavior
and Unspecified
Nature:
Verified 1 0.1 1 0.1 2 0.999
Verified and Suspected 1 0.1 1 0.1 2 0.999

Any Skin Neoplasma
Verified 114 11.2 96 10.1 210 0.422
Verified and Suspected 124 12.2 113 11.8 237 0.835

Systemic Malignant
Verified 8 0.8 6 0.6 14 0.791
Verified and Suspected 12 1.2 11 1.2 23 0.999

Benign
Verified 42 4.1 41 4.3 83 0.911
Verified and Suspected 48 4.7 49 5.1 97 0.679

* Uncertain Behavior
and Unspecified
Nature:
Verified 6 0.6 6 0.6 12 0.999
Verified and Suspected 6 0.6 9 0.9 15 0.442

I Any Systemic Neoplasm b

Verified 55 5.4 51 5.3 106 0.999
Verified and Suspected 65 6.4 66 6.9 131 0.652

4 H-I



TABLE H-l. (continued)

Unadjusted Analyses of Follovup Participants vith Verified and
Suspected Neoplasms in the Baseline-Follovup Interval by Group

(Nonblacks and Blacks, Original Comparisons Only)

Group*

Original
Ranch Hand Comparison

Neoplasm Behavior
Site and Status Number** Percent Number** Percent Total** p-Value***

All Malignant, Benign,
Neoplasms Uncertain Behavior4

Unspecified Natured
Verified 161 15.9 140 14.7 301 0.491
Verified and Suspected 177 17.4 169 17.7 346 0.906

*Sample sizes: 1,016 Ranch Hands, 955 Original Comparisons.

**Number of participants.

'U" ***Fisher's exact test.

a Participant has one or more malignant, benign, or unspecified skin neoplasms.

bParticipant has one or more malignant, or benign skin or systemic neoplasms.

Participant has one or more malignant, benign, or unspecified systemic neoplasms.

.
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TABLE H-5.

Summary Results of Main Effects Models for Selection
of Covariates for Basal Cell Carcinomas in the Baseline-Follovup Interval

Basal Cell Carcinoma
in Baseline-Followup Interval

p-Value

Covariate Category Model 1' Model 2 b

pGroup Ranch Hand, Comparison 0.264 0.259

Age Born >1942, 1923-1941, <1922 0.001 0.002

Occupation Officer, Enlisted Flyer, 0.683 0.609

Enlisted Groundcrew

Lifetime
Smoking 0-20, >20-40, >40 Pack-years 0.091 0.096

Lifetime
Alcohol 0-30, >30 0.743 0.819

Ethnic
Backgroundc A, Not A 0.391 0.425

Skin Color Peach, Not Peach 0.084 0.055

Hair Color Blond or Red, Other 0.880 0.761

Reaction of

Skin to 30
Minutes Sun Burns, Usually Burns, Other 0.195

Reaction of
Skin to >2
Hours of Sun Burns Painfully, Burns, Other 0.007

Reaction of
Skin to
Repeated Sun Freckles With no Tan, Tans Easily,
Exposure Other <0.001

Sun-Reaction
Index Burns With Freckles, Intermediate <0.001

Reaction, Tans Easily

Residential
History <370 N latitude, >370 N latitude 0.006 0.008

Model includes three reactions of skin to sun variables.
bModel includes sun-reaction index.
CEthnic background: A - English, Welsh, Scottish, Irish.
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TABLE H-6.

Adjusted Analyses of Nonblack Follovup Participants for Malignant
Skin Neoplasm Incidence During Baseline-Follovup Interval

(Original Comparisons Only)

Adj. Relative
Variable Status Risk (95% C.I.) p-Value Covariate Remarks*

Basal Cell Verified 1.46 (0.82,2.61) 0.198 AGE (p<O.O01)
Carcinoma LAT (p=O.015)

SUNREAC (p=0.001)
GRP*SUNREAC
(marginal: p=0.051)

Verified & GRP*SUNREAC (p=O.007)
Suspected AGE (p<O.O01)

LAT (p=0.006 )

Sun-Exposure Verified GRP*SKIN (p=0.036)
Skin Neoplasms AGE (p<0.O01)

SUNREAC (p=O.003)
LAT (p=0.015)

Verified & GRP*SUNREAC (p=O. 030 )
Suspected SKIN*SUNREAC (p=0.042)

AGE (p<O.O01)
LAT (p=0.008)

*Abbreviations:

LAT: average lifetime residential latitude
SUNREAC: sun reaction index
GRP: group
OCC: occupation
SKIN: skin color

****Group-by-covariate interactions--adjusted relative, confidence interval, and
p-value are not presented.
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- TABLE H-9.

' Z Follovup Participants With Verified Malignant Systemic
Neoplasms in Baseline-Follovup Interval by Group

(Original Comparisons Only)

Group

Original
Site Ranch Hand Comparison Total

Oral Cavity and Pharynx 2 0b 0 2

Thyroid Gland 0 1 1

Bronchus and Lung 1 0 1

Colon 0 3 3

Kidney and Bladder 2 1 3

Prostate 1 1 2

Testicles 1 0 1

Connective and Other
Soft Tissue 1 0 1

Total 8 6 14

Includes one Ranch Hand with separate malignancies of tongue and epiglottis

and also malignant neoplasm of bone.

b Includes one Ranch Hand with separate malignant neoplasms of tongue and

oropharynx and secondary malignant neoplasm of other site.

C Incudes one comparison with secondary malignant neoplasms of liver and bone
and bone marrow.

* dlncludes one comparison with seco-dary malignant neoplasm of liver.
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TAa.E B-10.

Unadjustedi Analyses of FbIloiup Partiiats vith Verified and Suspected
?M1igpuit Systeuic Neoplasms in the Basel in-Fo11nvtu, Interval by Gnv.qp

(Origiml Com~adsciis only)

Group

Original Est. Relative
Status Statistic Ranch Handi Comiprisoni Risk (95% C.I.) p-Value

Verified Numnber/% 8 0.8% 6 0.6;y 1.26 (0.43,3.63) 0.791
Total Neoplasms 12 9

Verified & Suspected iNber/% 12 1.2% 11 1.2% 1.03 (0.45,2.34) 0.999
Total Neoplasms 23 14

* H-23
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ITABLE H-12.

Adjusted Analyses of Followup Participants for the Incidence of All
Malignant Systemic Neoplasms During the Baseline-Follo up Interval

(Original Comparisons Only)

Adj. Relative.4 Variable Risk (95% C.I.) p-Value Covariate Remarks

Systemic 1.47 (0.50,4.33) 0.481 AGE (p<O.O01)
Neoplasms
(Verified)

Systemic Neoplasms GRP*OCC (p=0.0 28 )
(Verified & Suspected) AGE (p<0.001)

RACE*PACKYR (p=0.0 3 2 )

****Group-by-covariate interaction--adjusted relative risk, confidence
.interval, and p-value not presented.
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TABLE 8-15.

Unadjusted Analyses of Follovup Participants vith Lifetime Occurrence
of Verified and Suspected Lifetime Neoplasms by Group

(Nonblacks and Blacks, Original Comparisons Only)

Group

Ranch Hand Comparison
Neoplasm Behavior

Site and Status Number** Percent Number** Percent Total** p-Value***

Skin Malignant
Verified 66 6.5 48 5.0 114 0.177
Verified and Suspected 75 7.4 62 6.5 137 0.479

Benign
Verified 84 8.3 67 7.0 151 0.310
Verified and Suspected 86 8.5 70 7.3 156 0.360

Uncertain Behavior
and Unspecified
Nature:
Verified 1 0.1 1 0.1 2 0.999
Verified and Suspected 1 0.1 1 0.1 2 0.999

Any Skin Neoplasma
Verified 150 14.8 ill 11.6 261 0.046
Verified and Suspected 159 15.7 128 13.4 287 0.160

Systemic Malignant
Verified 17 1.7 14 1.5 31 0.722
Verified and Suspected 21 2.1 19 2.0 40 0.999

Benign
Verified 51 5.0 52 5.5 103 0.687
Verified and Suspected 57 5.6 60 6.3 117 0.568

Uncertain Behavior
and Unspecified

Nature:
Verified 15 1.5 11 1.2 26 0.560
Verified and Suspected 15 1.5 14 1.5 29 0.999

Any Systemic Neoplasm b

Verified 81 8.0 71 7.4 152 0.673
Verified and Suspected 91 9.0 86 9.0 177 0.999

H-31
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TABLE H-15. (continued)

Unadjusted Analyses of Foliowup Participants vith Lifetime Occurrence
of Verified and Suspected Lifetime Neoplasms by Group

(Nonblacks and Blacks, Original Comparisons Only)

Group

Neolas BhavorRanch Hand Comparison

Site and Status Number** Percent Number** Percent Total** p-Value***

All Malignant, Benign,
Neoplasms Uncertain Behavior~

Unspecified Nature~
Verified 216 21.3 167 17.5 383 0.035
Verified and Suspected 231 22.7 196 20.5 427 0.251

*Sample sizes: 1,016 Ranch Hands, 955 Original Comparisons.

**Number of participants.

* ***Fisher's exact test.

Participant has one or more malignant, benign, or unspecified skin neoplasms.
bParticipant has one or more malignant, benign, or unspecified systemic
neoplasms.

Participant has one or more malignant or benign skin or systemic neoplasms.
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TABLE H-19.

Adjusted Analyses of Nonbiack Followup Participants
for Lifetime Malignant Skin Neoplasm Incidence

(Original Comparisons Only)

Adj. Relative
Variable Status Risk (95% C.I.) p-Value Covariate Remarks

Basal Cell Verified GRP*SUNREAC (p=0.010)
Carcinoma SKIN*SUNREAC (p<9.01)

OCC*AGE (P=O.010)
OCC*SUNREAC (p=0.007)
LAT (p=0.006)

Verified & GRP*SUNREAC (p=0.003 )
Suspected AGE (p<0.001)

LAT (p..02)
SUNREAC*OCC (p=0.0 43)
SKIN*SUNREAC (p<0.001)

Sun-Exposure Verified GRP*SUNREAC (p=0.045)
Skin Neoplasms SKIN*LAT (P=0.0 2 8)

SKIN*SUNREAC (p<0.001)
OCC*AGE (p=0.0 23)

Verified & GRP*SIJNREAC (p=0.016)
Suspected AGE W0<.001)

SIJNREAC*LAT (p=0.017)
SKIN*SUNREAC (p<0.001)

****Group.by-covariate interact ions--adj us ted relative risk, confidence
interval, and p-value not presented.
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TABLE B-21.

.~ -~Summary of Follovup Participants With Lifetime Incidence of
Verified Malignant Systemic Neoplasms by Group

(Original Comparisons Only)

Group

Original
Site Ranch Hand Comparison Total

Eye 10 1

Oral Cavity and Pharynx 3 ak'b 0 3

Larynx 0 1 1

Thyroid Gland 0 2 2

Bronchus and Lung 2 0 2

0Colon 0 4 c,d 4

Kidney and Bladder 4 3 7

Prostate 2 2 4

Testicles 3 0 3

Connective and Other
Soft Tissue 1 1 2

Ill-Defined Sites is 1f 2

Total 17 14 31

4.a
-,SIncludes one Ranch Hand with separate malignancies of tongue and epiglottis

and also malignant neoplasm of bone.

b bIncludes one Ranch Hand with separate malignant neoplasms of tongue and
oropharynx and secondary malignant neoplasm of other site.

Incudes one Comparison with secondary malignant neoplasms of liver and bone
* and bone marrow.

Ilncludes one Comparison with secondary malignant neoplasm of liver.

Malignant neoplasm of thorax.

~Malignant neoplasm of face, head, or neck.

'K H-45
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TAELE Ek22.

Undjusted Analyse of the Lifetie Incidence Rates
of All Mi1ignat Systemic Neoplasms Combined, by (KOW(Orginal Cxrsi Only)

Group
Original Est. Relative

Status Statistic Ranch Hand Coaparison Risk (95. C.I.) p-Value

Verified &miber/% 17 1.7% 14 1.5% 1.14 (0.56,2.33) 0.722
Total Neoplasms 25 19

Verified & Suspected Number/% 21 2.1% 19 2.07. 1.04 (0.56,1.95) 0.999
Total Neoplasms 36 24
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TABLE H-24.

Adjusted Analyses for Lifetime Incidence of All
Malignant Systemic, Neoplasms Combined

(Original Coai.arisons Only)

Adj. Relative
Variable Risk (95% C.I.) p-Value Covariate Remarks

Malignant
Systemic GRP*OCC (p=0.034)
Neoplasms AGE (p<0.001)
(Verified)

Malignant
Systemic Neoplasms GRP*OCC (p=0.003 )
(Verified & Suspected) AGE (p<0.001)

RACE*PACKYR (p=0.033)

****Group..by-covariate interaction--adjusted relative risk, confidence
interval, and p-value not presented.
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APPENDIX I: Neurological Assessment
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TABLE 1-3.

Exclusions and Missing Data
for Neurological Assessment by Group

(Original Comparisons Only)

Group

Data Category Ranch Hand Original Comparison Total

Lifetime Alcohol History 39 27 66
(Drink-years); Missing
Data

Peripheral Edema 13 12 25
(Exclusion Category for
Pin Prick, Light Touch,
and Ankle Vibration)

Diabetic Class 0 3 3
(Missing Data)

Positive Syphilis Serology 0 0 0
(RPR and FTA);
Exclusion Category

I
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TABLE 1-4.

Unadjusted Analyses for Verified Neurological
Diseases by Group*--1982-1985
(Original Comparisons Only)

Group Abnormalities

Original
-Ranch Hand Comparison

Disease Category Number Percent Number Percent Total p-Value**

Inflammatory Diseases 0 0.0 0 0.0 0

Hereditary and 2 0.2 0 0.0 2 0.500

Degenerative Diseases

Peripheral Disorders 18 1.8 20 2.1 38 0.626

Disorders of the Eye 5 0.5 5 0.5 10 0.999

Disorders of the Ear 6 0.6 6 0.6 12 0.999

Other Disorders 8 0.8 3 0.3 11 0.288

*Based on 1,016 Ranch Hands and 955 Original Comparisons; some participants
may be classified in more than one category.

**Fisher's exact test.

4

1-20
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TABLE 1-5.

Unadjusted Analyses for Verified Neurological
Diseases by Group*--Baseline and First Follovup Studies Combined

(Original Comparisons Only)

Group Abnormalities

Original
Ranch Hand Comparison

Disease Category Number Percent Number Percent Total p-Value '*

Inflammatory Diseases 3 0.3 2 0.2 5 0.999

Hereditary and 2 0.2 3 0.3 5 0.678

Degenerative Diseases

Peripheral Disorders 23 2.3 27 2.8 50 0.475

Disorders of the Eye 16 1.6 16 1.7 32 0.861

Disorders of the Ear 24 2.4 26 2.7 50 0.668

Other Disorders 15 1.5 12 1.3 27 0.703

*Based on 1,016 Ranch Hands and 955 Original Comparisons; some participants
may be classified in more than one category.

**Fisher's exact test.

Group significance for patterns of disease: p=0. 702 .
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TAn. 1-6.

Unadjusted Analyses for Cranial Nerve
Function by Grxw (Original Caqpisans Only)

Group

Original
Cranial Ranch Hand- son Est. Relative

Variable Nerve Statistic Number Percent Number Percent Risk (95% C.1.) p-Value

I n 1,016 955
Small Olfactory AJo ormal 10 1.0 9 0.9 1.05 (0.42,2.58) 0.999

Normal 1,006 99.0 946 99.1

n 1,016 955
Visual II Abnormal 6 0.6 4 0.4 1.41 (0.40,5.02) 0.754
Fields Optic Normal 1,010 99.4 951 99.6

I
n 1,015 954

Light Il Abnormal 8 0.8 7 0.7 1.08 (0.39,2.98) 0.999
Reaction Oculomotor Normal 1,007 99.2 947 99.3

r
Oculomtor

Ocular IV n 1,016 955
Movements Trochlear Ahnomal 6 0.6 5 0.5 1.13 (0.34,3.71) 0.999

VI Normal 1,010 99.4 950 99.5
Abducens

n 1,014 953
Facial V Abnormal 4 0.4 2 0.2 1.88 (0.34,10.31) 0.688
Sensation Tr il Normal 1,010 99.6 951 99.8

Jaw V n 1,016 955
Clench Trigdnal Abnormal 2 0.2 1 0.1 1.88 (0.17,20.79) 0.999

Normal 1,014 99.8 954 99.9

n 1,016 955
Smile VEI Abnormal 7 0.7 2 0.2 3.31 (0.69,15.95) 0.181

Facial Normal 1,009 99.3 953 99.8

n 1,015 955
Palpebral VII Abnormal 7 0.7 5 0.5 1.32 (0.42,4.17) 0.775
Fissures Facial Normal 1,008 99.3 950 99.5

1-22



* F n~juste Are(yses fo Crariscz M bly

Crarial Ranch Han Est. RelativeVariable Nerve Statistic Nube Pecn t rPret Risk (95% C.I.) k-Value

Balance nm 1,015 955
4Acoustic Abnorml 2 0.2 1 0.1 1.88 (0.17,20.81) 0.999

Noml 1,013 99.8 954 99.9

n 1,014 955
Gag Ix Abnriml 1 0.1 1 0.1 0.94 (0.06,15.08) 0.999
ReCJex Glosso- Normal 1,013 99.9 954 99.9

Pharyrmll

n 1,016 954
Speech X Abnorml 3 0.3 0 0.0 6.59 (0.34,127.80)* 0.250

Tonvle n 1,0M5 955
Position Abnoriml 3 0.3 0 0.0 6.61 (0-34,128.06)* 0.250
Relative X Norml 1,012 99.7 955 100.0

idline

Palate XI n 1,014 955
and Spinal Aboruml 2 0.2 1 0.1 1.89 (0.17,20.83) 0.999
Uvula Ac ssory Normal 1,012 99.8 954 99.9
?kYWmf

Neck
RangeM n 1,016 955
of Hypog]ossal Abnoriml 61 6.0 64 6.7 0.89 (0.62,1.28) 0.579
Motion Normal 955 94.0 891 93.3

Cranial n 1,003 941
Nerve Abnrmal 96 9.6 89 9.5 1.01 (0.75,1.37) 0.939
FRictin ,Noml 907 90.4 852 90.5
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TAN.E 1-6. (continued)

Unadjusted Analyse for Craia Nerv
Function by Group (Orlginl Cozrsons Only)

Gru

Origirl
(ranial Ranch HandI Ca 2 ic Est. Relative

Variable Nerve statistic Nuber Percent Number Percent Risk (95% C.I.) p-Value

Cranial n 1,003 941
Nerve Aboriml 42 4.2 29 3.1 1.34 (0.85,2.23) 0.226
Fuction Normal 961 95.8 912 96.9

(Nec Range of

* *Estimated relative risk and confidence interval calculated after adding 0.5 to each cell.

1-24
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TAM 1-7.

Adjusted Aalyses for Selected Variabl of Cranal
Nr Fnctlon by Gckp (Orinm Comparisons Only)

Group

Ranch Fn O Adj. Relative Covariate
Variable Statistic Number Pircmt Nubw Pormt Risk (95% C.I.) p-Valu Rairks*

Neck n 1,016 955
Range of Abnormal 61 6.0 64 6.7 0.92 (0.64,1.57) 0.647 MG(p<D.001)

. otion Noanl 955 94.0 891 93.3

Cranial
Nerve n 1,003 941
FUnction Anohmil 96 9.6 89 9.5 1.04 (0.76,1.41) 0.812 A(p<D.001)
Index Normal 907 90.4 852 90.5

Cranial n 964 911 D1A3*J1(p-0.032)
', Nerve Atnormsl 38 3.9 28 3.1 1.27 (0.77,2.12) 0.350 OCKHM(p-0.016)

Fuction Normal 926 96.1 883 96.9 OW pI(0.032)

(Neck Alternative Model-Includes Missing Drink-Yer Particirats
Range of
Motion n 1,003 938 OLA*IS(p-0.022)
Excludied) Anorml 42 4.2 28 3.0 1.41 (0.86,2.32) 0.170 O>OMIAB(p=0.027)

Norml 961 95.8 910 97.0

_ *Abbreviations:

IAB: diabetic class
INS: insecticide expoware

" ~O,: occupatia
ORKYR: drink-yem's

4Lifetime alcohol comsumtion (drink-years) not us as a covariate.

b66 missing drin*-yr participnts: 4/39 Rmch Hads ahnorm; 0/27 Original Ccqurisois abnorml.

* 1-25



TABLE 1-8.

Unadjusted Analyses for Peripheral Nerve Function by Group
(Original Comparisons Only)

- Group

Original
Ranch Hand Comparison Est. Relative

Variable Statistic Number Percent Number Percent Risk (95% C.I.) p-Value

n 1,003 943
Pin Prick Abnormal 59 5.9 62 6.6 0.89 (0.62,1.28) 0.573

Normal 944 94.1 881 93.4

n 1,003 943
Light Abnormal 38 3.8 33 3.5 1.09 (0.68,1.75) 0.809
Touch Normal 965 96.2 910 96.5

n 1,016 955
* Muscle Abnormal 26 2.6 26 2.7 0.94 (0.54,1.63) 0.888

Status Normal 990 97.4 929 97.3

n 1,003 943
Vibratory Abnormal 11 1.1 7 0.7 1.48 (0.57,3.84) 0.482
Sensation Normal 992 98.9 936 99.3

n 1,016 954
Patellar Abnormal 11 1.1 14 1.5 0.74 (0.33,1.63) 0.547
Reflex Normal 1,005 98.9 940 98.5

n 1,009 950
Achilles Abnormal 58 5.7 62 6.5 0.87 (0.60,1.26) 0.510
Reflex Normal 951 94.3 888 93.5

n 1,016 955
4 Biceps Abnormal 9 0.9 10 1.0 0.85 (0.34,2.09) 0.819

Reflex Normal 1,007 99.1 945 99.0

* . n 1,011 951
Babinski Abnormal 4 0.4 4 0.4 0.94 (0.24,3.77) 0.999
Reflex Normal 1,007 99.6 947 99.6
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4TM
I TAiNB 1-9.

MAmtjusi k.1ysm fr Sested Variables of
Rmi~l Ner Rmtn by Qm

~row m Rcrm Go
(okr l Qg mriscau ckly)

Original
i d mt Adj. Relative Covariate

Variable Statistic N Pest N Percet Risk (95% C.I.) p-Vjlue Rmarks*

n 1,003 941
Pin Prick Abnorm.l 59 5.9 61 6.5 **** **** Bp-O.O01)

Norml 944 94.1 880 93.5 .E(p).001)

S n 964 914
Ligit Anorml 37 3.8 31 3.4 1.12 (0.69,1.82) 0.652 AGE(p.O.049)
Touch Norma 927 96.2 883 96.6 M (p0.014)

"n 977 925
Muscle Abnormal 25 2.6 24 2.6 1.04 (0.57,1.89) 0.893 C[YR*AGE(p=0.037)

Status Norml 952 97.4 901 97.4 DW flpO.=2B)

n 1,009 947
Achilles Abnorml 58 5.7 61 6.4 0.92 (0.63,1.35) 0.677 AME(p4D.001)
Reflex Normal 951 94.3 886 93.6 DIAB(p<D.001)

J*Additional Abbreviation:

GFP: group

****Grwp-by-covariate interati--adjumt relative risk, onfid - interval, aul p-vaiu are not
prested.
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ThE I-11

Unadjusted Amalyses for CNS Qxxdizutimn Variables by GrkWx
(rgia -aaisn Only)

GrW

Original
Ranch Hand 2m io Est. Relative

Variable Statistic NibrP~cet Numbr Prcet Risk (95% C.I.) p-Value

n 1,016 955
Tremor Abnorml 26 2.6 14 1.5 1.77 (0.92,3.40) 0.110

Normal. 990 97.4 941 98.5

n 1,015 955
Coordnation Abnormal 9 0.9 7 0.7 1.21 (0.45,3.27) 0.804

Noriml 1,006 99.1 948 99.3

n 1,015 955
Rcxiberg Abnormal 2 0.2 1 0.1 1.88 (0.17,20.81) 0.999
Sign Normal 1,013 99.8 954 99.9

n 1,016 954
Gait Abnormal 20 2.0 11 1.2 1.72 (0.82,3.61) 0.153

Normaul 996 98.0 943 98.8

n 1,015 954
CSAbnormal 48 4.7 29 3.0 1.58 (0.99,2.53) 0.062

Sizmry Norumal 967 95.3 925 97.0

1-29
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TABLE 1-13.

Longitudinal Analysis of Romberg Sign and Babinski Reflex:
A Contrast of Baseline and Follovup Examination Abnormalities

(Original Comparisons Only)

1985
1982 Follovup

Baseline Exam Odds p-Value
Variable Group Exam Abnormal Normal Ratio (OR)* (ORRH vs ORoc)

Ranch Abnormal 2 188 0
Romberg Hand Normal 0 777
Sign 0.31

Original Abnormal 0 180 0.006
Comparison Normal 1 690

Ranch Abnormal 1 7 0.43
0 Babinski Hand Normal 3 953

Reflex 0.07
. Original Abnormal 0 1

Comparison Normal 4 863 4.00

Number Normal Baseline, Abnormal Follovup
*Odds Ratio:

*Number Abnormal Baseline, Normal Follovup

.13

'p°.
'p.

'p.
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TABLE J-1.

Summary of Kolmogorov-Smirnov Tests on MMPI for Officers

Kolmogorov-

Mean Standard Smirnov
Parameter* Group Score Deviation p-Value

Anxiety Ranch Hand 52.82 7.38 0.281
Comparison 53.64 7.77

Consistency Ranch Hand 49.23 6.92 0.995
Comparison 49.23 6.62

Defensiveness Ranch Hand 49.64 6.64 0.990Comparison 49.61 6.97

Denial Ranch Hand 59.47 7.31 0.877
Comparison 59.81 7.46

Depression Ranch Hand 55.11 10.17 0.999
Comparison 55.27 10.28

Hypochondria Ranch Hand 55.60 8.85 0.970
Comparison 55.02 8.76

Hysteria Ranch Hand 60.45 7.00 0.627
Comparison 59.97 7.47

Mania/Hypomania Ranch Hand 54.36 8.94 0.092
Comparison 53.39 9.12

Masculinity/ Ranch Hand 58.83 8.64 0.366
Femininity Comparison 58.10 9.07

Paranoia Ranch Hand 53.71 7.34 0.975
Comparison 53.91 7.34

Psychopathic/ Ranch Hand 56.82 8.87 0.837
Deviate Comparison 57.08 10.02

Schizophrenia Ranch Hand 54.80 8.48 0.942
Comparison 55.14 9.02

Social Ranch Hand 46.56 7.43 0.594
Introversion Comparison 47.19 7.77

Validity Ranch Hand 0.93 3.11 0.776
Comparison 0.89 3.20

S. *n=380 Ranch Hands; n=480 Comparisons (except for validity,
where n-483 Comparisons).

0 ' J-1
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TABLE J-2.

Sumary of Kolmogorov-Smirnov Tests on MMPI for Enlisted Flyers

Kolmogorov-
-' Mean Standard Smirnov

Parameter* Group Score Deviation p-Value

Anxiety Ranch Hand 54.78 9.73 0.678
Comparison 55.09 10.09

Consistency Ranch Hand 52.24 10.30 0.995
Comparison 51.83 8.22

Defensiveness Ranch Hand 53.05 7.96 0.270
Comparison 52.00 8.31

Denial Ranch Hand 55.95 8.73 0.807

Comparison 56.95 8.50

* Depression Ranch Hand 58.21 11.79 0.744
Comparison 58.32 11.86

* Hypochondria Ranch Hand 58.48 12.16 0.496
Comparison 59.25 12.85

Hysteria Ranch Hand 60.00 8.94 0.366
Comparison 61.32 9.47

Mania/Hypomania Ranch Hand 55.05 10.00 0.496

Comparison 54.99 9.87

Masculinity/ Ranch Hand 55.79 7.85 0.776
Femininity Comparison 56.57 8.46

Paranoia Ranch Hand 52.77 8.43 0.695
Comparison 51.92 7.83

Psychopathic/ Ranch Hand 57.48 11.40 0.088
Deviate Comparison 58.95 10.79

Schizophrenia Ranch Hand 56.56 13.03 0.178
Comparison 57.06 11.49

Social Ranch Hand 50.35 8.89 0.678
Introversion Comparison 49.48 8.14

Validity Ranch Hand 3.93 42.48 0.864
Comparison 6.31 54.96

*n=176 Ranch Hands; n=208 Comparisons (except for validity,
where n=177 Ranch Hands and n=210 Comparisons).

J-2
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TABLE J-3.

Summary of Kolmogorov-Smirnov Tests on KMPI
for Enlisted Groundcrev

Kolmogorov-
Mean Standard Smirnov

Parameter* Group Score Deviation p-Value

Anxiety Ranch Hand 55.86 10.96 0.993
Comparison 55.61 9.58

Consistency Ranch Hand 53.05 10.64 0.877
Comparison 52.03 8.43

Defensiveness Ranch Hand 52.42 8.27 0.970
Comparison 52.60 8.35

Denial Ranch Hand 55.53 8.57 0.118
Comparison 56.52 8.88

Depression Ranch Hand 58.79 12.98 0.594
* Comparison 57.66 10.78

Hypochondria Ranch Hand 58.44 13.22 0.142
Comparison 57.13 11.12

Hysteria Ranch Hand 60.36 9.80 0.577
F Comparison 59.78 8.99

Mania/Hypomania Ranch Hand 55.26 9.78 0.450
Comparison 56.33 10.17

Masculinity/ Ranch Hand 56.18 8.24 0.292
Femininity Comparison 57.18 8.82

Paranoia Ranch Hand 53.12 9.05 0.393
Comparison 53.73 8.47

Psychopathic/ Ranch Hand 59.01 11.29 0.728
Deviate Comparison 59.26 10.66

Schizophrenia Ranch Hand 58.20 14.22 0.837

Comparison 57.36 11.12

OeSocial Ranch Hand 51.86 9.82 0.107
Introversion Comparison 50.43 8.71

Validity Ranch Hand 1.97 26.48 0.999
Comparison 0.89 4.80

S-.. *n-458 Ranch Hands; n-598 Comparisons (except for validity,
where n-459 Ranch Hands and n=599 Comparisons).
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TABLE J-5.

Summary of Kolmogorov-Smirnov Tests on CMI

Kolmogorov-
Sample Mean Standard Smirnov

Stratification Group Size Score Deviation p-Value

Born >1942 Ranch Hand 402 15.88 15.21 <0.001
Comparison 543 13.07 12.40

Born 1923-1941 Ranch Hand 562 15.49 12.99 0.281
Comparison 674 14.64 12.52

Born <1922 Ranch Hand 36 18.56 15.94 0.970
Comparison 51 16.57 9.27

Race
iNonblack Ranch Hand 941 15.63 13.83 0.003

Comparison 1,187 13.94 12.00

Black Ranch Hand 59 17.81 16.91 0.481
Comparison 81 15.68 17.01

Education
High School Ranch Hand 556 18.88 15.80 <0.001

Comparison 677 15.77 13.50

College Ranch Hand 444 11.85 10.18 0.999
Comparison 591 12.08 10.63

Current Alcohol Use
Drinker Ranch Hand 851 15.16 13.12 0.024

Comparison 1,092 13.72 12.00

Nondrinker Ranch Hand 148 18.84 17.71 0.149
Comparison 176 16.06 14.38

Occupation
* icer Ranch Hand 377 11.23 9.01 0.807

Comparison 476 10.88 9.09

Enlisted Flyer Ranch Hand 174 17.72 14.84 0.220
Comparison 204 15.63 13.53

Enlisted Ranch Hand 449 18.80 16.06 0.007
Groundcrew Comparison 588 16.06 13.69
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TABLE J-8.

* . Unadjusted Analyses for Reported Psychological Illnesses by Group:
Baseline and First Follovup Studies Combined*

(Original Comparisons Only)

Group Abnormalities

Original
Ranch Hand Comparison

Type of Illness Number Percent Number Percent Total p-Value**

Psychoses 14 1.4 8 0.8 22 0.289

Alcohol Dependence 9 0.9 4 0.4 13 0.268

Anxiety 7 0.7 8 0.8 15 0.798

Other Neuroses 72 7.1 46 4.8 118 0.037

*Analyses based on 1,016 Ranch Hands and 955 Original Comparisons; some
participants had more than one illness.

**Fisher's exact test.
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TABLE J-9.

Summary of Kolmogorov-Smirnov Tests on MMPI for Officers
(Original Comparisons Only)

Kolmogorov-
Mean Standard Smirnov

' Parameter* Group Score Deviation p-Value

-. Anxiety Ranch Hand 52.82 7.38 0.328
Original Comparison 53.22 7.06

Consistency Ranch Hand 49.23 6.92 0.995
Original Comparison 49.02 5.50

Defensiveness Ranch Hand 49.64 6.64 0.822
Original Comparison 49.69 7.14

- Denial Ranch Hand 59.47 7.31 0.901
Original Comparison 59.46 7.40

* Depression Ranch Hand 55.11 10.17 0.975
Original Comparison 54.86 9.38

Hypochondria Ranch Hand 55.60 8.85 0.990
Original Comparison 54.96 8.09

Hysteria Ranch Hand 60.45 7.00 0.711
Original Comparison 59.79 6.81

Mania/Hypomania Ranch Hand 54.36 8.94 0.436
Original Comparison 53.68 9.10

Masculinity/ Ranch Hand 58.83 8.64 0.577
Femininity Original Comparison 58.14 8.94

Paranoia Ranch Hand 53.71 7.34 0.995
*-.- Original Comparison 53.57 6.86

Psychopathic/ Ranch Hand 56.82 8.87 0.644
* Deviate Original Comparison 56.61 9.65

Schizophrenia Ranch Hand 54.80 8.48 0.661

Original Comparison 54.66 7.89

Social Ranch Hand 46.56 7.43 0.627

0.. Introversion Original Comparison 47.13 7.60

Validity Ranch Hand 0.93 3.11 0.594
Original Comparison 0.80 2.86

*n=380 Ranch Hands; n=350 Original Comparisons.
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TABLE J-1O.

Summary of Kolmogorov-Smirnov Tests on MMPI for Enlisted Flyers
(Original Comparisons Only)

Kolmogorov-
Mean Standard Smirnov

Parameter* Group Score Deviation p-Value

Anxiety Ranch Hand 54.78 9.73 0.993
Original Comparison 54.16 8.78

Consistency Ranch Hand 52.24 10.30 0.923
Original Comparison 51.41 8.15

Defensiveness Ranch Hand 53.05 7.96 0.353
Original Comparison 52.09 8.34

Denial Ranch Hand 55.95 8.73 0.760
Original Comparison 56.81 8.44I

Depression Ranch Hand 58.21 11.79 0.760
Original Comparison 57.27 10.35

Hypochondria Ranch Hand 58.48 12.16 0.577
Original Comparison 58.44 11.71

Hysteria Ranch Hand 60.00 8.94 0.465
Original Comparison 60.70 8.77

Mania/Hypomania Ranch Hand 55.05 10.00 0.155
Original Comparison 55.50 9.42

Masculinity/ Ranch Hand 55.79 7.85 0.877
Femininity Original Comparison 56.22 8.39

Paranoia Ranch Hand 52.77 8.43 0.877
Original Comparison 51.72 7.68

Psychopathic/ Ranch Hand 57.48 11.40 0.163

Deviate Original Comparison 57.85 9.72

Schizophrenia Ranch Hand 56.56 13.03 0.496
Original Comparison 56.27 10.59

Social Ranch Hand 50.35 8.89 0.194
Introversion Original Comparison 49.00 7.94

Validity Ranch Hand 3.93 42.48 0.864
Original Comparison 7.18 60.31

*n=176 Ranch Hands; n=172 Original Comparisons (except for validity,
where n=177 Ranch Hands and n=174 Original Comparisons).
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-. TABLE J-11.

Summary of Kolmogorov-Smirnov Tests on KMPI
for Enlisted Groundcrev

(Original Comparisons Only)

-'., Kolmogorov-
Mean Standard Smirnov

Parameter* Group Score Deviation p-Value

Anxiety Ranch Hand 55.86 10.96 0.877
Original Comparison 55.72 9.34

Consistency Ranch Hand 53.05 10.64 0.728
Original Comparison 51.78 8.19

Defensiveness Ranch Hand 52.42 8.27 0.923
a.'' Original Comparison 52.69 8.51

Denial Ranch Hand 55.53 8.57 0.112
Original Comparison 56.80 8.72

Depression Ranch Hand 58.79 12.98 0.661
Original Comparison 57.85 10.63

Hypochondria Ranch Hand 58.44 13.22 0.577
Original Comparison 57.50 11.30

Hysteria Ranch Hand 60.36 9.80 0.644
Original Comparison 59.75 8.84

Mania/Hypomania Ranch Hand 55.26 9.78 0.822
Original Comparison 55.69 9.72

Masculinity/ Ranch Hand 56.18 8.24 0.304
Femininity Original Comparison 57.24 8.49

Paranoia Ranch Hand 53.12 9.05 0.340
ILI Original Comparison 53.73 8.48

Psychopathic/ Ranch Hand 59.01 11.29 0.644
Deviate Original Comparison 59.34 10.70

Schizophrenia Ranch Hand 58.20 14.22 0.328
Original Comparison 57.58 10.64

. Social Ranch Hand 51.86 9.82 0.353
Introversion Original Comparison 50.99 8.63

.. Validity Ranch Hand 1.97 26.48 0.999
.1 Original Comparison 0.97 5.41

*n=458 Ranch Hands; n=430 Original Comparisons (except for validity,
where n=459 Ranch Hands and n=431 Original Comparisons).
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TABLE J-12.

Summary of Kolmogorov-Smirnov Tests on CMI
(Original Comparisons Only)

Kolmogorov-
Sample Mean Standard Smirnov

Stratification Group Size Score Deviation p-Value

Born >1942 Ranch Hand 402 15.88 15.21 <0.001
Original Comparison 366 12.95 11.57

Born 1923-1941 Ranch Hand 562 15.49 12.99 0.776
Original Comparison 528 14.55 11.88

Born <1922 Ranch Hand 36 18.56 15.94 0.980
Original Comparison 45 16.47 9.28

Race
Nonblack Ranch Hand 941 15.63 13.83 0.038

Original Comparison 882 13.96 11.47

Black Ranch Hand 59 17.81 16.91 0.561
Original Comparison 57 14.82 14.62

Education
_ High School Ranch Hand 556 18.88 15.80 <0.001

Original Comparison 524 15.62 13.12

College Ranch Hand 444 11.85 10.18 0.577
Original Comparison 415 11.99 9.16

Current Alcohol Use
Drinker Ranch Hand 851 15.16 13.12 0.170

Original Comparison 812 13.77 11.32

Nondrinker Ranch Hand 148 18.84 17.71 0.162
Original Comparison 127 15.61 13.69

6Occupation
Officer Ranch Hand 377 11.23 9.01 0.970

Original Comparison 345 10.99 7.53

Enlisted Flyer Ranch Hand 174 17.72 14.84 0.270
Original Comparison 170 15.31 12.51

Enlisted Ranch Hand 449 18.80 16.06 0.003
Groundcrew Original Comparison 424 15.96 13.48
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APPENDIX K: Gastrointestinal Assessment
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V

%TABLE K-7.

Unadjusted Analyses for Baseline and
Interval History of Liver Disease by Group

(Verified by Medical Record Review)
(Original Comparisons Only)

Group

Ranch Hand Comparison
Est. Relative

Disease Statistic Number Percent Number Percent Risk (95% C.I.) p-Value

Hepatitis n 1,016 955
(Viral and Yes 37 3.6 34 3.6 1.02 (0.64,1.65) 0.999
Alcoholic) No 979 96.4 921 96.4

Jaundice n 1,016 955
Yes 20 2.0 21 2.2 0.89 (0.48,1.66) 0.754
No 996 98.0 934 97.8

Cirrhosis n 1,016 955
Yes 3 0.5 1 0.1 2.83 (0.29,27.21) 0.625
No 1,013 99.5 954 99.9

Enlarged n 1,016 955
Liver Yes 17 1.7 15 1.6 1.07 (0.53,2.15) 0.999

No 999 98.3 940 98.4

Miscel- n 1,016 955
laneous Yes 17 1.7 7 0.7 2.31 (0.95,5.58) 0.065
Liver No 999 98.3 948 99.3
Disorders

K-16



TABLE K-8.

Unadjusted Analyses of Enlarged Livers
Diagnosed at Physical Examination by Group*

(Original Comparisons Only)

Enlarged Liver

Yes No

Group Number Percent Number Percent Total p-Value

Ranch Hand 8 0.8 1,002 99.2 1,010 0.227

Original
Comparison 3 0.3 950 99.7 953

*Excludes participants with positive HB Ag.

0.
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TABLE K-13.

Unadjusted Analysis for Interval History of Skin Bruises,
Skin Patches, or Skin Sensitivity by Group

(Original Comparisons Only)

Bruises, Patches, or Sensitivity

Yes No

Group Number Percent Number Percent Total p-Value

Ranch Hand 265 26.2 746 73.8 1,011 0.003

Original
Comparison 195 20.5 758 79.5 953
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TABLE K-16.

Longitudinal Results for SGOT, SGPT, and GGTP:
A Contrast of Baseline and First Follovup

Examination Test Means
(Original Comparisons Only)

Means

1982 1985 p-Value*
Variable Group Total Baseline Followup (Equality of Difference)

SGOT Ranch Hand 971 32.91 33.73 0.90
Original
Comparison 872 32.93 33.69

SGPT Ranch Hand 971 20.08 21.82 0.86
Original
Comparison 872 20.51 22.36

GGTP Ranch Hand 971 39.26 33.16 0.78

Original
Comparison 872 38.76 32.56

S *Analyzed in log units.
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APPENDIX L: Dermatological Evaluation
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TABLE L-3.

Unadjusted Analysis for Reported Historical
Occurrence of Acne by Group
(Original Comparisons Only)

Acne

Yes No
Summary

Group Number Percent Number Percent Total Statistics

Ranch Hand 412 40.6 604 59.4 1,016 Est. RR: 1.18
Original 95% C.I.:
Comparison 349 36.5 606 63.5 955 (0.99,1.42)

p-Value: 0.071
Total 761 1,210 1,971

TABLE L-4.

Unadjusted Analysis for Reported Historical Occurrence
Relative to 1961 by Group*
(Original Comparisons Only)

Occurrence of Acne

Post-1961 Pre-1961
Summary

Group Number Percent Number Percent Total Statistics

Ranch Hand 239 58.3 171 41.7 410 Est. RR (for post-
Original 1961 cases): 1.14
Comparison 192 55.2 156 44.8 348 95% C.I.: (0.85,

1.52)
p-Value: 0.418

Total 431 327 758

*Three participants deleted due to missing data on time of occurrence.

L-8
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TABLE L-5.

Unadjusted Analysis for Reported Historical Occurrence of Acne
Relative to SEA Tour of Duty for Post-1961 Acne by Group*

(Original Comparisons Only)

Post-1961 Acne

Pre- and

Pre-SEA Post-SEA Post-SEA

Group Number Percent Number Percent Number Percent Total p-Value

Ranch Hand 58 25.4 80 35.1 90 39.5 228 0.155
Original
Comparison 48 26.2 81 44.2 54 29.5 183

Total 106 161 144 411

*Twenty post-1961 participants with acne deleted due to missing data on time of
*O occurrence.

TABLE L-6.

Adjusted Analysis for Duration of Acne (in Years)
for Post-1961 Acne by Group*

Adjusted Covariate
Group Total Mean** 95% C.I.** p-Value Remarks

Ranch Hand 219 8.18 (7.43,8.96) 0.070 Time Reference to
Original SEA (p<0.001)
Comparison 175 7.15 (6.38,7.97)

Total 394

*Seventeen participants deleted due to missing data on time of occurrence.

**Converted from square root scale.

0L.
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TABLE L-7.

Results Discussed Narratively
in Questionnaire Data Section of Chapter

(Original Comparisons Only)
V

Description p-Value

* Effect due to SEA category in continuous analysis <0.001
of duration of acne

9 Interaction between group and SEA category in 0.286
continuous analysis of duration of acne

e Categorical analysis of duration of acne -- p-value
for group difference

SEA Category

pre-SEA 0.718
post-SEA 0.592

* pre- and post-SEA 0.753

9 Intersection of Venn diagram circles (temples, ears,
and eyes) -- p-value for group difference

SEA Category

post-SEA and pre- and post-SEA 0.133
post-SEA 0.627

, •L-10
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TABLE L-1l.

Longitudinal Analysis of the Dermatology Index:
A Contrast of Baseline and First Followup Examination Abnormalities

(Original Comparisons Only)

1982
Baseline 1985 Followup Exam Odds p-Value

Group Exam Abnormal Normal Ratio (OR)* (OR R vs. ORo)

Ranch Hand Abnormal 241 136 1.68
Normal 228 366

0.53
Original Abnormal 222 109 1.85
Comparison Normal 202 339

Number Normal Baseline, Abnormal Followup
*Odds Ratio:

Number Abnormal Baseline, Normal Followup

0i
4.
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TABLE M-1.

Association Betveen Reported Essential Hypertension and the Covariates
in the Combined Ranch Hand and Comparison Groups

Covariate Percent
Covariate Category Total Abnormal p-Value

Age Born a1942 934 20.4 <0.001
Born <1942 1,214 29.6

Race Black 126 27.8 0.647
Nonblack 2,022 25.5

Occupation Officer 807 27.6 0.108
Enlisted Flyer 354 27.1
Enlisted Groundcrev 987 23.5

Current 0 1,262 28.8 <0.001
Smoking >0 - 20 463 22.0

>20 422 20.4

Pack-Years 0 512 28.7 0.120
Smoking >0 - 10 760 23.6

>10 869 25.7

: Cholesterol <200 766 19.7 <0.001
' >200 - 230 650 26.6

>230 732 31.0

HDL <40 719 27.5 0.309
>40 - 50 754 25.3
>50 675 24.0

Cholesterol-HDL <4.2 717 20.6 <0.001
Ratio >4.2 - <5.5 743 26.0

>5.5 688 30.5

Percent <10 10 0.0 <0.001
Body Fat 10 - 25 1,758 21.0

>25 379 47.8

Personality <-5 829 26.8 0.202
Score -5 - 5 731 26.7

>5 580 22.9

Differential <0.6 704 29.1 0.030
Cortisol >0.6 - 4.0 745 24.4

>4.0 683 23.3

Current Alcohol 0 592 25.2 0.011
Use (Drinks/Day) >0 - 1 809 22.5

>1 738 29.1

Drink-Years <1.25 691 25.9 0.005
Alcohol >1.25 - 25 719 21.8

>25 666 29.4
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TABLE M-2.

Association Betveen Reported Heart Disease and the Covariates
in the Combined Ranch Hand and Comparison Groups

Covariate Percent

Covariate Category Total Abnormal p-Value

Age Born >1942 934 22.7 <0.001
Born <1942 1,214 30.3

Race Black 126 31.0 0.354

Nonblack 2,022 26.8

Occupation Officer 807 30.6 0.014

Enlisted Flyer 354 24.9
Enlisted Groundcrew 987 24.8

Current 0 1,262 27.5 0.342

Smoking >0 - 20 463 28.1
>20 422 24.2

Pack-Years 0 512 28.1 0.667

Smoking >0 - 10 760 25.9

>10 869 27.3

Cholesterol <200 766 26.5 0.361

>200 - 230 650 25.5

>230 732 28.8

HDL <40 719 26.6 0.326
;40 -50 754 25.6
>50 675 29.0

Cholesterol-HDL <4.2 717 29.6 0.009

Ratio >4.2 - <5.5 743 23.0
>5.5 688 28.6

Percent <10 10 30.0 0.849

Body Fat 10 - 25 1,759 27.2

>25 379 25.9

Personality <-5 829 27.5 0.214

Score -5 - 5 731 24.9

>5 580 29.1

Differential <0.6 704 24.6 0.212

Cortisol >0.6 - 4.0 745 27.9

>4.0 683 28.4

Current Alcohol 0 592 27.4 0.297

0.. Use (Drinks/Day) >0 - 1 809 28.6
v >1 738 25.1

Drink-Years <1.25 691 26.8 0.537

Alcohol ;1.25 - 25 719 25.7

>25 666 28.4
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TABLE M-3.

Association Betveen Reported Myocardial Infarction and the Covariates
in the Combined Ranch Hand and Comparison Groups

Covarlate Percent
Covariate Category Total Abnormal p-Value

Age Born >1942 934 0.4 <0.001
Born <1942 1,214 3.1

Race Black 126 0.8 0.523
Nonblack 2,022 2.0

Occupation Officer 807 1.5 0.477
Enlisted Flyer 354 2.3
Enlisted Groundcrew 987 2.2

Current 0 1,262 1.4 0.083
Smoking >0 - 20 463 3.0

>20 422 2.4

Pack-Years 0 512 0.2 0.001
Smoking >0 - 10 760 1.8

* >10 869 3.1

Cholesterol <200 766 1.2 0.093
>200 - 230 650 2.0
>230 732 2.7

P HDL <40 719 2.8 0.096
>40 - <50 754 1.9
>50 675 1.2

4 Cholesterol-HDL <4.2 717 1.0 0.002
Ratio >4.2 - <5.5 743 1.5

>5.5 688 3.5

Percent <10 10 0.0 0.867
Body Fat 10 - 25 1,758 1.9

>25 379 2.1

Personality <-5 829 1.9 0.195
Score -5 - 5 731 2.6

* >5 580 1.2

Differential <0.6 704 2.0 0.973
Cortisol >0.6 - 4.0 745 1.9

>4.0 683 2.0

Current Alcohol 0 592 2.4 0.365
Use (Drinks/Day) >0 - 1 809 2.1

>1 738 1.4

Drink-Years 1.25 691 2.6 0.034
Alcohol >1.25 - 25 719 0.8

>25 666 2.2
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TABLE M-4.

Cardiovascular Morbidity-Mortality Analysis
(Ranch Hands and Comparisons*)

Ranch Hands Comparisons*
n=1,257 n=1,253

Event Event

Endpoint Status Yes No Total Yes No Total

Death Dead 66 0 66 77 0 77
(Any Cause) Living, Fully
or Verified Complianta 251 823 1,074 187 768 955
Heart Disease Living, not Fully

Compliant 27.4 89.6c 117 43.3c 177.7c 221

Estimated Percent
Events 27.4% 24.5%

Death Dead 66 0 66 77 0 77
(Any Cause) Living, Fully
or Verified Compliant 13 1,061 1,074 9 946 955
Myocardial Living, not Fully
Infarction Compliantb 1.4: 115.6c 117 2.1 218.9c 221

'1 Estimated Percent
Events 6.4% 7.0%

Fatal or Dead 5 61 66 3 74 77
Nonfatal Living, Fully
Verified Compliant 251 823 1,074 187 768 955
Heart Disease Living, not Fully

Compliant 27.4c 89.6c 117 43.3 177.77 221

Estimated Percent
Events 22.5% 18.6%

Fatal or Dead 1 65 66 2 75 77
Nonfatal Living, Fully

0 Verified Compliant 13 1,061 1,074 9 946 955
Myocardial Living, not Fully 6
Infarction Compliantb 1.4c 115.6c 117 2.1 218.9 221
or Fatal
Heart Disease Estimated Percent

Events 1.2% 1.0%

*Comparison: first Comparison of the randomly ordered set matched to the Ranch
Hands.

aFully compliant at Baseline or third-year followup examination.

bNot fully compliant at Baseline and not fully compliant at third-year followup

examination.

cEstimated using event rate in living, fully compliants.
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TABLE M-13.

Adjusted Analyses for Reported and Verified Heart Disease

(original Comparisons only)

Adj. Relative
Variable Risk (95% C.I.) p-Value Covariate Remarks*

Reported 1.12 (0.90,1.40) 0.312 AGE (p<0.001), CSMOK (p<0.001),
Essential CHOL (p<0.001), %BFAT (p<0.001),
Hypertension ALC (p=0.003)

Verified 1.10 (0.86,1.39) 0.447 CSMOK (p=0.015), CHOL (p<0.001),
Essential %BFAT (p<0.001), PS (p=0.0 24),
Hypertension ALC (p=0.028)

Reported Heart 1.14 (0.92,1.40) 0.230 AGE (p<0.001), RACE (p=0.046)
Disease

4Verified Heart 1.28 (1.02,1.60) 0.032 AGE (p<0.001)
Disease

Reported 1.16 (0.58,2.32) 0.682 AGE (p<0.001), 0CC (p=0.005),
Myocardial CHOL (p=0.040)
Infarction

Verified 0.90 (0.36,2.24) 0.810 AGE (p<0.001), CHOL (p=0.021)
Myocardial
Infarction

*Abbreviat ions:

CSMOK: Current smoking
CHOL: Cholesterol
%BFAT: Percent body fat
ALC: Current alcohol use (drinks/day)
PS: Personality score
0CC: Occupation
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TABLE M-15.
Adjusted Analyses for Central Cardiac Function (Diabetics Excluded)*
A e l(Original Comparisons Only)

Adj. Relative
Variable Risk (95% C.I.) p-Value Covariate Remarks**

.4 Systolic Blood 0.95 (0.65,1.38) 0.772 AGE (p<O.001)
N Pressure (Discrete) CHOL (p=O.O01)

ZBFAT (p<0.OOl)
PS (p=O.O01)

Systolic Blood -0.152 (-1.401,1.097)' 0.8114 AGE*OCC (p=O.018)
Pressure (Continuous) CSMOK (p<0.O01)

CHOL (p<0.001)
%BFAT (p<0.O01)

0PS (p=0.001)
ALC (p<O-.001)

Heart Sounds 1.26 (0.73,2.17) 0.407 AGE (p<O.OOl)
RACE (p=0.002 )
oCC (p=.0048)
CHOL/HDL (p<O.O01)

ECG AGE (p<O.O01)
(Overall) RACE (p=0.023)

BFAT (p<0.001)

GRP*PACKYR (p=0.0 3 4 )

ECG: RBBB 0.85 (0.26,2.81) 0.787 AGE (p=O.015)

ECG: Nonspecific 1.20 (0.85,1.69) 0.294 AGE (p<O.O01)
ST-T-Wave Changes RACE (p=0.033)

CHOL (p=O.009)
MBFAT (p<0.O01)

ECG: Bradycardia 1.16 (0.74,1.82) 0.509 OCC (p-O.019)
CHOL/HDL (p<0.001)
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TABLE H-15. (continued)
-4 Adjusted Analyses for Central Cardiac Function (Diabetics Excluded)*

(Original Comparisons Only)

Adj. Relative
Variable Risk (95% C.I.) p-Value Covariate Remarks**

ECG: Arrhythmia AGE (p<0.O01)
0CC (p<.O01)

GRP*PACKYR (p=0.034)
GRP*%BFAT (p=0.0 16 )

ECG: Other Diagnoses AGE (p<0.O01)

GRP*OCC (p=0.036)

*Some adjusted analyses did not explore effects of all covariates due to
sparse number of abnormalities (see text).

**Additional Abbreviations:
p.* CHOL/HDL: cholesterol to HDL ratio

GRP: group
PACKYR: pack-years of smoking

****Group-by-covariate interaction--relative risk/difference in group means,
95% confidence interval, and p-value not presented.

Difference in group means (Ranch Hand-Original Comparison) and associated

p-value given, rather than relative risk, for continuous analysis of
dependent variables.

.
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TABLE M-18.

Adjusted Analyses for Peripheral Vascuar Fizmtian
(Diabetics Excluded)* *

(Odgini Comrisrn Only)

Statistical/Clinical Adj. Relative
Variable Analysis Risk (957% C.I.) p-Value Covariate Remrks**

Diastolic Discrete 1.04 (0.74,1.46) 0.818 COOL (p<0.001)
Blood MFAT (p<O.001)
Pressure

Continuous 0.250 (-0.530,1.030)a 0.537a A (p:-0.016)'! ~ C2 K (p<O.001)

QFiOL (p<0.O01)

AW (pO.o004)

t Fun.uscopic 1.31 (0.42,4.09) 0.646 AE (p<0.001)
SExamination RAE (p<0.01)

[ (I0OHDL (p.0.010)
AL (p-0.032)

Carotid 0.95 (0.30,2.97) 0.928 AG (p=O.O18)
Brui ts aum (p<O.O01)

Radial Manual 0.57 (0.17,1.96) 0.373 bE (p.0.047)
Pulses Doppler 0.70 (0.16,3.16) 0.646

Femoral Manual 1.20 (0.60,2.36) 0.710 AE (p<0.001)
Pulses OC (p=O.o5o)

cHL DL (p.0.043)I BFAT (p<0.001)

D'U U (pO. 005)

Doppler 1.87 (0.45,7.74) 0.384 ACE (p=0.01)
Cm 0 (P-0.001)
CEUHDL (p.0.032)

Popliteal Manual AGE (p=0.002)
Pulses RACE (p.0.002)

PACM (p=0.006)CHOcIHDL (p0.o021)
cBJLAu. (p=O.o)

Doppler 1.66 (0.59,4.72) 0.337 AE (p<0.001)
RACE (p.0.015)
CmK (p<0.001)

Dorsalis Manual 1.06 (0.78,1.44) 0.704 AE (p.0.04)
Pedis
PuLses

Doppler 1.07 (0.86,1.33) 0.569 AE (p,0.036 )
RAE (p-0.007)

FAT (p-.0010)
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TAKIE K-I. (cntirni)

-Adjsted Anlyses for Peripheral Vascular Puncticin
(Diabetics Exclixied)*

(Original Cogwasc Only)

Statistical/Clinical Adj. Relative
Variable Analysis Risk (95. C.I.) p-Value Covariate Remarks*

Posterior Manual AGE (p=0.003)
Tibial RACE (p<0.001)

Pulses PACXYR (p=O.0l1)
(RP*CO0 (p=0.026)

Doppler 1.07 (0.54,2.13) 0.849 xz (p<0.001)
RACE (p<0.001)
CSK1 (p=0.010)
CHDL/HDL (p.0.02)

Le Pulses Manual AGE (p.O.001)
(WP*OC (pO.O38 )

P*%BFAT (pO.OlO)

Doppler 1.07 (0.86,1.33) 0.516 A1Z (p=O.016)
RACE (p=O.024)

FAT (p..034)

Per:ipheal Manual **AGE (p<0.001)

Pulses (GR"FAT (I)=0.036)

Doppler 1.06 (0.86,1.32) 0.575 AG (p=0.028)
RACE (p=0.042)
UFAT (p-0.033)

All Pulses Manual AGE (p<0.01)
- GRP*MFAT (p=0. 036)

Doppler 1.06 (0.86,1.32) 0.582 A (p.0O027)
RACE (p=0.o 4 2 )
MAT (piO.0 38 )

*Sane adjusted analyses did not explore effects of all covariates due to sparse number of
abnormlitie (see text).

**Ad tional Abbreviations:

ERM: Drink-years of alcohol
DIFCO3X: Differential cortisol

oDifference in group means (Ranch Hand - Original Comparison) and associated p-value
given, rather than relative risk, continuous analysis of dependent variables.

b Undjusted for any covariates-same as for unadjusted results.

--No covariates significant.

***KJrop--by-covariate interaction-relative risk, 95% confidence interval, and p-value not
presented.
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-. TABLE M-20.

Longitudinal Analysis of Pulse Index and Overall ECG:
A Contrast of Baseline and First Follovup Examination Abnormalities

(Original Comparisons Only)

1982 1985 Odds*
Baseline Followup Ratio p-Value

Variable Group Exam Exam (OR) (ORRH vs ORo0 )

Abnormal Normal

All Pulses Ranch Hand Abnormal 50 72 1.44
(Manual) Normal 104 743

0.05
Original Abnormal 35 51 2.25
Comparison Normal 115 668

ECG Ranch Hand Abnormal 86 192 0.22
(Overall) Normal 43 650" " O. 23

Original Abnormal 83 147 0.30
Comparison Normal 44 598

Number Normal Baseline, Abnormal Followup
*Odds Ratio:

Number Abnormal Baseline, Normal Followup
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APPENDIX N: Hematological Evaluation
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TABLE N-1.

SSummary Statistics for Hematological Covariates by Group

Group

Covariate Ranch Hand Comparison

Covariate Category Percent Percent p-Value

K- Race Black 5.9 6.4 0.679
Nonblack 94.1 93.6

Occupation Officer 37.4 37.5
Enlisted Flyer 17.5 16.2 0.724
Enlisted Groundcrew 45.2 46.3

• Mean+SE Mean+SE

Age (At Baseline) 43.94+0.24 43.86+0.22 0.804

Current Smoking' 10.75+0.48 9.13+0.40 0.010

Smoking History (Pack-Years) 13.24+0.52 12.98+0.47 0.708

aEquivalent cigarettes per day.

--Covariaze not categorized for these results.
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TABLE N-4.

Unadjusted Categorica Analyses for
Hemtological Variables by Gnxp

(Original Ca rIscm Only)

AoraNrlly Low Norma Abnrmaly Hip

Variable Group Nuiber Percent Nuimber Percent Number Percent Total p-Value"

RBC Ranch Hand 30 3.0 976 96.2 8 0.8 1,014
Original 0.598

Ccnpmrison 36 3.8 910 95.4 8 0.8 954

WBC Ranch Hand 45 4.4 906 89.4 62 6.1 1,013
Original 0.631

CoWimrson 47 4.9 857 89.8 50 5.2 954

HG Ranch band 39 3.8 752 74.2 223 22.0 1,014
* Original 0.867

C"lnparison 34 3.6 717 75.2 203 21.3 954

C. T Ranch Hand Ii 1.1 1,001 98.7 2 0.2 1,014
Original 0.722
Caparison 13 1.4 938 98.3 3 0.3 954

l{V Ranch Hand 10 1.0 857 84.5 147 14.5 1,014
Original 0.904

Comparison 11 1.2 809 84.8 134 14.0 954

MCX Ranch Hand 7 0.7 943 93.0 64 6.3 1,014
Original 0.947
Comprison 7 0.7 890 93.3 57 6.0 954

MCHC Ranch Hand 1 0.1 1,013 99.9 0 0.0 1,014
Original
Conparison 0 0.0 954 100.0 0 0.0 954

PLT Ranch Hand 5 0.5 987 97.4 21 2.1 1,013
Original 0.760

Comparison 2 0.2 935 98.0 17 1.8 954

'Chi-square test, 2 d.f., except for HCr and PLT, which were obtained from continuity
adjusted chi-square tests on 1 d.f. (Abnormally high category pooled with normal,
and abnormally low category pooled with normal for HGIP and PLT, respectively.)

-Only one abnormal MCHC value; p-value not given.
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TABLE N-5.

" Unadjus'-d Continuous Analyses for
Hematological Variables (Contrast of Group Means)

(Original Comparisons Only)

Group Mean±SE

* Original Difference
Variable Ranch Hand Comparison +SE t-Statistic p-Value

RBC 4.964+0.012 4.974+0.012 -0.010+0.017 -0.61 0.540

WBC' 7.003 6.844 -- 1.78 0.076

HGB 15.624+0.033 15.600±0.034 0.024+0.047 0.50 0.619

HCT 45.904+0.097 45.874+0.097 0.030+0.137 0.22 0.827

MCV 92.596+0.150 92.355+0.157 0.241+0.217 1.11 0.268

0 MCH 31.544+0.055 31.435+0.058 0.108+0.080 1.35 0.177

MCHC 34.040+0.021 34.009+0.613 0.030+0.029 1.06 0.291

PLT' 265.2 261.7 -- 1.39 0.165

'Means transformed from log scale.

--Difference and standard errors (SE) not presented, since variables were
analyzed on logarithmic scale.
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TABLE N-6.

Adjusted Categorical Analyses for Hematological Variables
(Abnormal Versus Normal, Adjusted for Age, Race, Occupation, and Smoking)

(Original Comparisons Only)

Abnormally Low vs. Normal Abnormally High vs. Normal

. Adj. Relative Adj. Relative
Variable Risk (95% C.I.) p-Value Risk (95% C.I.) p-Value

.%, '

RBC 0.81 (0.51,1.30) 0.380 0.95 (0.41,2.17) 0.898

WBC 0.95 (0.63,1.43) 0.730 1.16 (0.80,1.70) 0.431

HGB 1.10 (0.70,1.72) 0.692 1.05 (0.85,1.30) 0.662

HCT 0.84 (0.41,1.71)a 0.628a Sparse Data

MCV
• Nonblack 1.92 (0.64,5.76) 0.242 1.09 (0.84,1.42) 0.503

Black 0.32 (0.09,1.11) 0.072 0.41 (0.12,1.34) 0.139

MCH 0.96 (0.40,2.30) 0.920 1.06 (0.74,1.52) 0.734

PLT Sparse Data 1.13 (0.63,2.05)' 0.682'

Abnormally low versus normal/abnormally high.

bAbnormally high versus normal/abnormally low.
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TABLE N-7.

Adjusted Continuous Analyses for Hematological Variables
(Ranch Hand-Original Comparison Group Differences)

(Original Comparisons Only)

Ranch Hand-Original
Comparison Group Difference

Variable +SE p-Value Covariate Remarks*

-[ RBC -0.018 + 0.017 0.278 AGE (p<0.001)

CSMOK (p=0.O01)
OCC*PACKYR (p=0.043)

WBC * GRP*RACE*OCC (p<0.001)
GRP*AGE*RACE (p=O.013)
GRP*AGE*PACKYR (p=0.013)
GRP*RACE*PACKYR (p=0.022)
PACKYR*CSMOK (p<0.001)

HGB **** GRP*RACE*AGE (p=O.030)
GRP*RACE*OCC (p=0.020)
OCC*PACKYR (p=0.023)
CSMOK (p<O.001)

HCT **** GRP*RACE*AGE (p=0.026)
GRP*RACE*OCC (p=0.011)
AGE*OCC (p=O.009)
CSMOK (p<0.O01)

MCV *** GRP*AGE*PACKYR (p=0.04i)
GRP*AGE*CSMOK (p=O.012)
RACE*OCC (p=0.021)
AGE*RACE (p<0.001)

MCH **** GRP*AGE*CSMOK (p=0.026)
AGE*RACE (p=0.O01)
OCC (p=O.O01)

MCHC 0.030 0.028 0.296 RACE (p<0.001)

PLT **** GRP*RACE*PACKYR (p=0.011)
%: GRP*AGE (p=0.040)

OCC (p=0.005)

*CSMOK: current level of smoking (cigarettes per day)
PACKYR: smoking history (pack years)
OCC: occupation
GRP: group

****Group-by-covariate interaction--group difference, standard error (SE), and
[A. p-value not presented.

*, N-9



0 1-4

*-4 =-u

j00 00

a0

0 -CO -4O -4 -
.4-4 -4 0 0.O CNN 0.4

0

00) 00 CW 000

0j +1 +1 +1 +1 +1

> ci I . .

44o 0D0 0DC)0 0

~0 00

V u)

V) ca

m 0 u>
*'4 MO

44 U~ S bo

m 0 0 l' a, (' u-
O ~ ~ z tvL1 0~f Mf

0 00 Z

cn 0

1.4

0 w4

bo

0 0Q 0 LF: 0)

N-10



4 00- = 44- nO t vqI 1

0l 0 0 0C;C

1
44 cn r'O en- CN. M0 '4 - O n 1 00 -) N-4 0 0 o00 C-

64 w

b4-4

4 4144+4I) -C o - r ON coL) -T
- ~ ~ ~ ~ ~ ~ ~ C en) 41 - ~ C1. 0C4' -4 C'

a CL 0 .- 0'- 00- CD 055 55 55 55 55 SoI

0) 4U 0 (v 0 ~ ~ 0 c ~ 4 O

-4 1-

bO

14- v- LavV V )V
-4LWC) n 1- 11J

3  -C.) 0f l ) (lT 4M L

.0 t&4 41)i4 ar
0 C0 0 W

~r .4 %4- 00C~0I %i
% U.4f~~ L4 ~ *4f ~ * f ~ * 4' .4f(

<4ez*~ -



04

A AA

00

0- C1 n )C)c -l4r 1

o .- 4r# e- r- ON4\ OC) \

1 00 00 00 0 0 0 0 00 C

0. 

W +1

0 rI-- 0 r- ,-I Lf (li c

u (1) cq en.c rn -- C) co c 00 o 0-T

0 C) .C

bo 00 0 0 -4.

*1 44# 0 -1 Th C'Ul tfI) co.
0 r- 0O '-4 'O- ~ r- Lr'

0 im U-) 00 cof- clC' 0\0 C (

0 Q)

04 0

E-4 a 4 
(

V-4 u'0 Uj V)0 .) 0)
-I 0)) t0) L)r

-4 0~LOI'n - LO Cn ,~fr *-Lfr *.iuC *-)f

w- 0 .4.4 cz : L4

V) z

0)

0

Lii

N-1



'%

(M 0

CN IT F4 Cn r- C-1 r- .0 Z -

cc C0 00 0 0 00 00

w4 1- - e 4 -r n - I .0

'T) -- D-T -4 4 .- 4 -I CN CN

Q) +1 +1 +1 +1 +1 -H- + +1 +1 +1

-4 ~

ca 0

C6.

0 Q

u w
-le~

0 V 4n u r C.) l 0 nc lr b rCl

6W V w C1
r_ 0

0. C) =UC

cn zCnU z cU4

0-4

W bo

L4 L4. 0 _Jo C
(10 0 bO m

u V) 0 CU

Q) w c/n
.40 bo w

_% 0
L4 .0 La- a

S ) EC: bO bO

~1

I. e . .
La



04

0 0 00

Li~ 0 0

-4 '1-4 C'4 0 \0

02

U3~(

+1

0.

2) (U) -4- * 4LnL) 0 0
0 02 0c
rn -4

bow .-

0 0 0r0 C)C4 - 4 ~'.T a)-4
COW 4-4 (n- 00C4 o-4 -

0) m 00 00 00 C)-C4 (Ui

0. 2 .2-

ZUO 00 00 00 000

W bO 00 000

r-- 
VU)

0 0 0

24 M .0C)v00bOS

>U 0

u *-) V) 0)

b* bO V

1.1 -4 0

U 0

i- _w . . . ..

2 C/) Z %



N

TABLE N-9.

Longitudinal Analyses for
MCV, MCH, and PLT: A Contrast of

Baseline and First Follovup Examination Test Means
(Original Comparisons Only)

Means
p-Value

Difference (Equality of
Variable Group Total Baseline Followup (Followup-Baseline) Error* Difference)

MCV Ranch Hand 971 88.89 92.60 +3.71 2.808 0.65

Original

Comparison 872 88.56 92.35 +3.79

- MCH Ranch Hand 971 30.81 31.55 +0.74 0.873 0.21

Original
0 Comparison 872 30.63 31.44 +0.81

PLT Ranch Hand 971 276.90 271.50 -5.4 35.50 0.80

.4 Original
Comparison 872 272.10 267.30 -4.8

. *Error = .Subj * Time/Group mean squares.
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TAN.E 0-1.

.ummry of Grmp-by-Cmwiate Interactions for mzxclical Variables

Variable Interaction Stratification Statistic Ranch Hand Cm son p-Value

Total Group-by-Race Nonblack n 424 532
T Cells Adj. Mean 1,616 1,599 0.619

95% C.1. (1,564, 1,669) (1,554, 1,646)

Black n 18 35
Adj. Mean 1,566 1,888 0.039
95% c.1. (1,340, 1,810) (1,705, 2,c8O)

B Cells Group-by- 0 n 128 149
(Nonblacks Lifetime Adj. Mean 153.8 189.9 0.004

" Only) Smoking 95% C.I. (135.6, 173.3) (170.9, 210.0)

(Pack-years)
>0-20 n 200 265

Adj. Mean 199.5 199.6 0.998
95% C.1. (182.9, 216.9) (185.3, 214.3)

>20-40 n 74 94
Adj. Mean 200.4 172.8 0.109
95% C.1. (174.0, 228.7) (151.5, 195.4)

>40 n 32 29
Adj Mean 219.9 214.4 0.857
95% C.I. (178.0, 266.3) (172.5, 260.9)

Monocytes Group-by- Officer 0 n 35 30
Occupation Adj. Mean 44.19 32.33 0.060
Group-by- 95% c.1. (34.72, 56.23) (24.88, 42.03)
Carrent Alcohol
Use Officer >0-2 n 100 131
(Drinks/day) Mj. Mean 40.43 38.38 0.569

95% C.1. (34.35, 47.59) (33.00, 44.64)

Officer >2-4 n 31 37
Adj. Mean 41.53 44.35 0.689
95% C.I. (32.00, 53.91) (35.02, 56.17)

Officer >4 n 13 17
Adj. Mean 37.65 33.12 0.608
95% C.1. (25.58, 55.43) (25.18, 43.56)

Enlisted 0 n 21 27
Flyer Adj. Mean 35.65 45.10 0.232

Pu. 95% C.1. (26.32, 48.28) (34.36, 59.20)

•.II-

ki I -I



SLuzy of Grm4p-by-Cvariate Interactions for m zaogic al Variables

Group
Variable Interaction Stratification Statistic Ranch Hand Cxsarison p-Value

Monocytes Enlisted >0-2 n 35 50
(Cont.) Flyer Adj. Mean 34.95 43.22 0.159

95% C.a. (27.53, 44.36) (35.00, 53.37)

Enlisted >2-4 n 8 9
Flyer Adj. Mean 32.71 56.23 0.097

95% C.1. (20.35, 52.56) (36.38, 86.89)

Enlisted >4 n 5 11
V Flyer Adj. Mean 41.10 36.17 0.729

95% C.l. (22.28, 75.80) (23.99, 54.54)

Enlisted 0 n 76 96
0 Grondcrew Adj. Mean 45.04 48.98 0.421

95% C.1. (37.89, 53.54) (41.73, 57.50)

Enlisted >0-2 n 81 120
Groudcrew Adj. Mean 42.42 41.59 0.839

95% c.1. (35.81, 50.24) (36.10, 47.91)

Enlisted >2-4 n 19 17
Groundcrew Adj. Mean 45.15 37.37 0.397

95% c.1. (33.05, 61.67) (27.08, 51.57)

Enlisted >4 n 16 23
Groundcrew Adj. Mean 68.86 35.32 0.003

95% c.I. (49.04, 96.68) (26.42, 47.23)

HLA-M Group-by- 0 n 142 158
Cells 0irret Alcohol AdJ. Mean 593.1 581.0 0.650

Use 95% C.I. (555.1, 632.2) (544.4, 618.9)
(Drinks/day)

>0-2 n 223 306
AdJ. Mean 559.5 582.8 0.232
95% C.i. (529.5, 590.3) (557.0, 609.2)

>2-4 n 58 65
Adj. Mean 553.4 565.9 0.75095% c.1. (497.8, 611.9) (512.7, 621.7)

>4 n 36 51
Adj. Mean 563.7 472.7 0.052
95% C.I. (491.7, 640.6) (417.7, 531.0)

0-
•, 0-2



TAE 0-1. (contfiwed)

&xmmy of (mt-by-Cavariate Interactixus for lMUudqogial. Variables

is Group
Variable Interaction Stratification Statistic Ranch Harxi Comparison p-Value

MI.C Group-by- 0 n 1.29 156
Net Lifetime Adj. Mean 68,921 77,232 0.053
Response Snxking 95% c.I1. (56,625, 82,424) (64,572, 91,025)

(Pc-er) >0-20 n 201 277
Adj. Mean 67,976 74,333 0.057
95Y. c.i. (56,990, 79,930) (62,947, 86,665)

>20-Q0 n 71 88
Adj. HMn 76,511 67,758 0.128
95% C.I. (63,097, 91,216) (55,676, 81,025)

>40 n 29 29
AdMj. Mean 71,116 63,991 0.444
95% C.I. (54,784, 89,576) (48,837, 81,189)
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TABLE Q-5.

Unadjusted Analyses for Cell Surface Markers by Group
(Original Comparisons Only)

Group
Original

Variable Statistic Ranch Hand Comparison p-Value

Total T Cells n 464 424
Mean 1,606 1,592 0.711
95% C.I. (1551,1662) (1537,1648)

Helper T n 461 423
Cells Mean 868.1 861.0 0.765

95% C.I. (833.3,903.6) (826.4,896.3)

Suppressor n 465 425
T Cells Mean 521.9 529.7 0.630

95% C.I. (498.5,546.5) (505.7,554.8)I

B Cells n 457 418
Mean 185.2 188.1 0.708
95% C.I. (173.8,197.0) (176.5,200.1)

Monocytes n 462 424
Mean 46.19 45.47 0.744
95% C.I. (43.05,49.56) (42.39,48.79)

HLA-DR Cells n 462 424
Mean 571.6 569.9 0.917
95% C.I. (547.6,596.2) (546.1,594.3)

T4 /T8 Ratio n 461 421
Mean 1.597 1.558 0.410
95% C.I. (1.528,1.669) (1.491,1.629)

6
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TABRz Q-6.

p.
AjseAnlssfrClSufcMaesby Grup

Group
Original Covariate

Variable Statistic Ranch Hand Ccaison p-Value Remrks*

Total n 442 414 BATCH (p<0.01)
T Cells Adj. Mean * **P*RAC (p=0.028)

95% C.I. *** **KR*PACKYR (p=O.00)4)
CSMC (p<0.001)

ALC (p=o. 005)
AGE (p=0.0 49)

Helper n 439 413 BATCHI (p=O.O14)

Cells Adj. Mean 862.9 867.5 0.835 DAY (BAIC) (p=0.007)
95% C.1. (829.8, 896.6) (834.6, 901.1) AG (p<D.001)~CSmK (p<0.001)

Aw*ooX (P0.025)
* MKM*PACXM (p..OO1)

Suppressor n 465 425 BATC (p<O.001)
T Cells Mj. Mean **** **P*RA (p=0.010)

95% C.I. * OCC (p=0.021)
AGE (p-0.006)
CSMOK (p<D.001)

B Cells n 455 416 BATCH (p<D.O 01 )
Aj. Mean 185.5 191.1 0.451 OCC (p=0.041)
95% C.1. (174.2, 197.1) (179.6, 202.9) A (p.0.005)

ALC (p--0.002)
cS K (p<0.001)

Morocytes n 440 414 BATCH (p<O.001)
Adj. Mean **** DAY (BATCI) (p<0.001)
95Y c.. C. **** **P* (p.0.040)

OCXC (p.0.010)
UOUeR (p=0.00B)
Cm, ( (p<0.001)
PA2CY (p-0.020)

HLA-M n 461 423 BATCH (p<O. 0 0 1)

Cells Adj. Mean 570.5 568.2 0.887 DAY (BATCH) (p=0.0 14 )
95Y. C.I. (546.9, 594.5) (545.0, 592.0) OCC (p=0.017)

*~ CA (p<0.001)
AG-*PACKR (p.0.00 7 )

0-12



1ME

TAMZ ". (cmi)

Adjuted Analye for Cell Surfac Jadmxs by Group
(Orig"l MI ris Ons Oly)

Original 
4ate

Variable Statistic Ranch Hind Comparison, p-Value Rearks*

T /T n 461 421 BAC (p<D.001)
Rtio Adj. Men **** *C** (p.0.002)

95% C.I. ******* G*C K (p-0.016 )

*Abbrevation:

BA: batg -to-batch variation among emtiation groups
DAY (BA1M): blood-drav day variation
ALM: current alcohol use
CSMK: current smdi

4 0C: occupation
GRP: group
"cYR: lifetime alcohol use (drink-years)
PICKR: lifetime smoking (pack-years)

****Groc-W ovarate interaction - adjusted meman, cufidence interval, and p-value not
presented.
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TAz 0-7.

Stuary of Group-by-Covriate Interactins for Cell Surface 1bdres
(Ogimi Coaqrisons Only)

Group rioriginal

Variable Interaction Stratification Statistic Ranch Hand Comparison p-Value

Total Group-by-Race Nonblack n 424 391
T Cells Adj. Mean 1,601.7 1,567.3 0.324

95% C.I. (1,554.6, 1,649.6) (1,518.6, 1,161.6)

Black n 18 23
Adj. Mean 1,558.3 1,888.6 0.043
95% C.1. (1,338.6, 1,794.8) (1,673.1, 2,117.1)

* Suppressor Group-by-Race Nonblack n 444 402
T Cells Adj. Mean 530.0 530.8 0.960

95% C.I. (505.5, 555.6) (506.2, 556.6)

Black n 21 23
Adj. Mean 497.5 708.8 0.038
95% C.1. (411.0, 602.2) (589.6, 852.2)4

Monocytes Group-by-Age Born >1942 n 174 162
Adj. Mean 41.39 48.02 0.048
95% C.I. (36.88, 46.44) (42.89, 53.76)

Born 1923-1941 n 247 232
Adj. Mean 48.20 42.82 0.058

95% C.I. (44.04, 52.76) (39.02, 46.99)

Born q922 n 19 20
Adj. Mean 47.88 46.90 0.924
95% C.I. (35.06, 65.40) (34.85, 63.13)

T /T Group-by- 0 n 277 273
* Rtio Qrrent Adj. Mean 1.44 1.48 0.454

Smoking 95% C.I. (1.36, 1.52) (1.40, 1.56)
(Cigarettes/
day) >0-20 n 78 69

Adj. Mean 1.70 1.73 0.811
95% C.1. (1.54, 1.88) (1.56, 1.92)

>20-40 n 90 71
X Adj. Mean 1.84 1.51 0.004

95% C.I. (1.68, 2.01) (1.36, 1.67)

>40 n 16 8
Adj. Mean 1.70 1.75 0.895

'95% C.1. (1.38, 2.11) (1.30, 2.35)

0-14



TABLE Q-8.

.~Unadjusted Analyses for Functional
Stimulation Tests by Group
(Original Comparisons Only)

Group
Original

Variable Statistic Ranch Hands Comparison p-Value

Unstimulated n 464 426
Response (PHA) Mean 1,669 1,640 0.608

95% C.I. (1,578, 1,755) (1,559, 1,724)

PHA Net n 463 425
Response Mean 212,481 206,796 0.168

95% C.I. (206,424, 218,539) (200,733, 212,858)

Pokeveed n 465 426
Net Response Mean 85,559 83,724 0.522

95% C.I. (81,373, 89,849) (79,579, 87,974)

R'!LC n 452 415
Net Response Mean 79,451 82,387 0.285

95% C.I. (75,485, 83,519) (78,363, 86,512)

QA1
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TN.R Q-9.

Adjusted Analys for ALU..tioal StiollaUi Tests by 'u-
(Orginal Comparisons Oly)

Original Covariate
Variable Statistic Ranch Hand Cmpariscn p-Value Remarks

tkhstimulated n 464 426 BATCH (p<0.001)
Response Adj. Mean 1,813 1,783 0.613 DAY (BATCH) (p<O.001)
(PHA) 95% C.I. (1,645, 1,997) (1,620, 1,962) RACE (p<0.01)

AGE (p<0.ol1)

PHA Net n 461 423 BATCH (p<0.001)
Response Mj. Mean DA**** **** DY (BATCH) (p<0.001)95% C. I. *****GRP*OCIC (p=0. 017)

RACE (p-0. 05)
AG (P=0.001)
ALCCMO (p,0.037)

PoIkeed n 465 426 BATMI (p<0.01)
Net Response Adj. Mean 92,684 91,738 0.746 DAY (BATIC) (p<0.01)

95% C.I. (86,712, 98,855) (85,660, 98,023) C0( (p=0.046)
CSCK(p<D001)

MWC Net n 431 405 BATCH (p<D.01)
Response Adj. Mean 79,412 82,916 0.197 DAY (BATCHI) (p<0.001)

95% C.I. (73,680, 85,359) (76,848, 89,214) ALC (p<D.01)
U;K (P-0O.001)
CSMO (p<30.001)

***hGroup-by-covariate interaction - adjusted mean, confidence interval, and p-value not
presented.
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TAME 0-10.

%mi'ry of Grv44by-- -variate Interactions foi Functionm Stimilation Tests
(Origiinal Caqism Only)

Gru 
Tu[ " rigm, aI

Variable Interaction Stratification Statistic Ranch Hand Comparison p-Value

PHA Net Group-by- Officer n 180 163
Response Occupation Adj. Mean 217,397 210,363 0.280

95% C.I. (201,412, 233,382) (193,843, 226,883)

Enlisted Flyer n 78 77
Adj. Mean 230,597 202,077 0.003
95% C.I. (212,032, 249,162) (183,749, 220,405)

Enlisted n 203 183
Groundcrew Adj. mean 208,347 212,473 0.504

95% C.I. (193,386, 223,308) (197,550, 227,397)

MLC Net Group-by- 0 n 129 109
Response Lifetime Adj. Mean 78,900 87,110 0.107

Soking 95% C.1. (69,737, 88,627) (77,309, 97,496)
(Pack-years)

>0-20 n 201 206
Adj. Mean 76,689 83,468 0.079
95% C.i. (69,735, 83,973) (76,169, 91,101)

>20-40 n 71 67
Adj. Mean 86,904 75,456 0.086
95%. C.1. (77,241, 97,135) (65,854, 85,711)

>40 n 29 23
Adj. Mean 80,525 75,964 0.679

*., 95% C.I. (66,260, 96,180) (60,806, 92,850)

0-17
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APPENDIX S: Glossary of Abbreviations
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TABLE S-1

GLOSSARY OF TECHNICAL AND MEDICAL ABBREVIATIONS

-A- CHECO - contemporary historical
evaluation and combat

A - replacement Comparisons operations
interviewed by Air Force
staff CHOL - cholesterol

ACA - Automated Chemical CMI - Cornell Medical Index

Analyser
CNS - central nervous system

ACTH - adrenocorticotropic
hormone COPRO - coproporphyrins

AFHS - Air Force Health Study CPK - creatine phosphokinase

ALA - delta-aminolevulinic acid cpm - counts per minute

ALKPHOS - alkaline phosphatase CUSUM - cumulative sum
I

-B- CV - coefficient of variation

BA - Bachelor of Arts -D-

BMDP-4F®  - log-linear program DBP - diastolic blood pressure

BMDP-LR®  - logistic regression DNA - deoxyribonucleic acid

program
-E-

BS - Bachelor of Science
E - erythema

BSL-2 - National Institutes of
Health Biosafety Level 2 ECG - electrocardiograph

BUN - blood urea nitrogen EEG - electroencephalogram

-C- -F-

CAD - coronary artery disease FC - fully compliant

N CAP - College of American FEF 2 5 _75  - forced midexpiratory flow

Pathology rate

CATI - computer-aided telephone FEV - forced expiratory volume
interview

FEV I  - forced expiratory volume

CBC - complete blood count in one second

CFU - colony forming unit FIR CUSUM - fast initial response
cumulative sum

CHD - coronary heart diseaseV. S-1
gill a.



TABLE S-i (continued)

GLOSSARY OF TECHNICAL AND MEDICAL ABBREVIATIONS

FSH - follicle stimulating ICD-9-CMD International
hormone Classification of Disease

9th Revision, Clinical
FTA - fluorescent treponemal Modification

m antibody
bIQ intelligence quotient

FTI - free thyroxine index

FVC - forced vital capacity -K-

-G- K-S - Kolmogorov-Smirnov

GED - General Equivalency
Diploma -L-

GGTP - gamma-glutamyl LBBB - left bundle branch blo<
transpeptidase

* LDH - lactic dehydrogenase
GLUC - glucose

4' LH - leuteinizing hormone
-H-

HBgAg - hepatitis B surface -M-
antigen

MCH - mean corpuscular
HCT - hematocrit hemoglobin

HD - Hodgkin's Disease MCHC - mean corpuscular
hemoglobin concentration

HDL - high density lipoprotein
MCV - mean corpuscular volume

HGB - hemoglobin
MI - myocardial infarction

HLA - histocompatibility
antigens ML - malignant lymphoma

* HPF - high-power field MLC - mixed lymphocyte culture

HRB - Halstead-Reitan battery MMPI - Minnesota Multiphasic
Personality Inventory

-I- MMPID - MMPI depression scale

I - induration
-N-

IARC - International Agency for
Research on Cancer NIOSH - National Institute for

Occupational Safety and
ICD - International Health

Classification of Disease
-.2
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TABLE S-I (continued)

GLOSSARY OF TECHNICAL AND MEDICAL ABBREVIATIONS

NC - noncompliant PULM - FEV1 /FVC ratio

NCI - National Cancer Institute PULSE - pulse index

NCVA - nerve conduction velocity PWM - pokeweed mitogen
above the ankle

NCVE - nerve conduction velocity -Q-
above the elbow

QA - quality assurance

NHL - non-Hodgkin's lymphoma
QC - quality control

NKC - natural killer cell
QRC - Quality Review Committee

NORC - National Opinion Research
Center

-R-

* NOS -- not otherwise specified
R -replacement Comparisons

-0- RBBB - right bundle branch block

0 - original Comparisons RBC - red blood cell

OMR - Optical Mark Recognition RIA - radioimmunoassay

RPR - rapid plasma reagin

RVN - Republic of Vietnam

PBM - peripheral blood
mononuclear

-S-

PC - partially complianti S - shifted original

PCB - polychlorinated biphenyl Comparisons

PCT - porphyria cutanea tarda SAIC - Science Applications
International Corporation

PHA - phytohemagglutinin
SAS®  - Statistical Analysis

i PLAT - platelet count System

PLT - platelet count SAS®-GLM - Statistical Analysis
System general linear

PMR - proportionate mortality model
,€ ratio

rSCRF - Scripps Clinic and

POMS - profile of mood states Research Foundation

PTSD - post-traumatic stress SEA - Southeast Asia
disorder
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TABLE S-1 (continued)

GLOSSARY OF TECHNICAL AND MEDICAL ABBREVIATIONS

' SED - sedimentation rate -w-

SEMEN - semen count WAIS - Wechsler Adult

Intelligence Scale

SGOT - serum glutamic-oxaloacetic
transaminase WBC - white blood cell

SGPT - serum glutamic-pyruvic
transaminase

SIRL - Scripps Immunology
Reference Laboratory

., SKIN - skin index

STS - soft tissue sarcoma

T3  - triiodothyronine

T4  - total thyroxine

TBILI - total bilirubin

TCDD - 2,3,7,8-tetrachlorodi-
benzo-p-dioxin

TEST - testosterone

TLC - total lymphocyte count

TSH - thyroid stimulating
hormone

* -U-

USG - urine specific gravity

-V-

VA - Veterans Administration
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TABLE S-2.

Glossary of Covariate and Statistical Abbreviations

-A- d.f. - degrees of freedom

ALC - current alcohol use DIAB - diabetic class
(drinks/day)

DIFCORT - differential cortisol
Adj. RR - adjusted relative risk

DRKYR - lifetime alcohol history
(drink-years)

-B-

BATCH - batch-to-batch variation -E-
among examination groups

EDUC - education
BUN - blood urea nitrogen

Est. RR - estimated relative risk

-C-
*-G-

C.I. - confidence interval
GRP - group

* CC - continuous dependent
variable, adjusted by
continuous covariates -H-

CD - continuous dependent H - high exposure index level
variable, adjusted by
discrete covariates HDL - high density lipoprotein

cholesterol
CHOL - cholesterol

CHOL/HDL - cholesterol to HDL ratio -I-

CI - combat index IC - exposure to industrial
chemicals

CSMOK - current smoking
(packs/day) INS - exposure to insecticides

-D- -L-

DAY(BATCH) - blood-draw day variation L - low exposure index level
wtihin batch

LAT - average lifetime

-- DC - exposure to degreasing residential latitude
chemicals

LOG - logarithmic
DD - discrete dependent

variable, adjusted by
discrete covariates

S
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TABLE S-2. (continued)

Glossary of Covariate and Statistical Abbreviations

" M - medium exposure index

level

-N-

NS - not significant

-0-

OCC - occupation

OR - odds ratio

* PACKYR - lifetime smoking history
*(pack-years)

%BFAT - percent body fat

PERSTYPE - personality type

PS - personality score

PTSD - post-traumatic stress

disorder

_] -R-

RR - relative risk

-S-

SE - standard error

SEA ACNE - presence of pre-SEA acne

SKIN - skin color

SQRT - square root

SUNREAC - sun-reaction index

WINE - wine consumption
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